Historical and Projected Municipal and Industrial Water Usage in Utah 1960-2020 by Hansen, Roger D. et al.
Utah State University 
DigitalCommons@USU 
Reports Utah Water Research Laboratory 
January 1979 
Historical and Projected Municipal and Industrial Water Usage in 
Utah 1960-2020 
Roger D. Hansen 
Herbert H. Fullterton 
A. Bruce Bishop 
Trevor C. Hughes 
Ronald Christensen 
Davis S. Bowles 
See next page for additional authors 
Follow this and additional works at: https://digitalcommons.usu.edu/water_rep 
 Part of the Civil and Environmental Engineering Commons, and the Water Resource Management 
Commons 
Recommended Citation 
Hansen, Roger D.; Fullterton, Herbert H.; Bishop, A. Bruce; Hughes, Trevor C.; Christensen, Ronald; Bowles, 
Davis S.; Matteson, Kyle; Hester III, Hershel G.; Mead, Ronald; and Simmons, Randy, "Historical and 
Projected Municipal and Industrial Water Usage in Utah 1960-2020" (1979). Reports. Paper 455. 
https://digitalcommons.usu.edu/water_rep/455 
This Report is brought to you for free and open access by 
the Utah Water Research Laboratory at 
DigitalCommons@USU. It has been accepted for 
inclusion in Reports by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 
Authors 
Roger D. Hansen, Herbert H. Fullterton, A. Bruce Bishop, Trevor C. Hughes, Ronald Christensen, Davis S. 
Bowles, Kyle Matteson, Hershel G. Hester III, Ronald Mead, and Randy Simmons 
This report is available at DigitalCommons@USU: https://digitalcommons.usu.edu/water_rep/455 
HISTORICAL AND PROJECTED MUNICIPAL AND INDUSTRIAL 
\-JATER USAGE IN UTAH 1960 - 2020 
by 
Roger D. Hansen 
Herbert H. Fullerton 
A. Bruce Bishop 
Trevor C. Hughes 
Data processing by 
Ronald Christensen 
David S. Bowles 
Data collection by 
Roger D. Hansen 
Kyle Matteson 
Herschel G. Hester, III 
Ronald Mead 
Randy S 
In cooperation with 
Utah League of Cities and Towns 
Utah State Division of Water Quality 
Utah State Division of Water Rights 
Utah Job Service 
WATER RESOURCES PLANNING SERIES 
UWRL/P-79/02 
Utah Water Research Laboratory 
lit ah State Un ive rs ity 
, Utah 
February 1979 

ABSTRACT 
This publication reports the results of a municipal a~d in-
du trial water use inventory. D ta reported cov,'r's the period 19(,0 
through 1976. Time series information is aggregated fr'or" ITIunicipCll 
Clnd industrial system level to county and stat totals. Total murici 
pal and industrial withdrawals are divided between surface and Rround-
water' sources. 
Yearly per ca ita withdrawal rates re estimated for 50 Utah 
municipalities and each of Utah's 29 counties. Per capita with-
drawal rates range from a high of over 400 gallons per' capita per 
day (gcd) in the communities of Delta, Fillmore Hyrum, Logan, and 
M n to a low of 100 gcd in Bountiful, I-Iashin on Terrace, Center-
vi 1 e, and South Ogden. A three year average ( '74, 1975, and 1976) 
of Utah's per capita withdrawal rate is 262 gcd. Also reported are 
return flow rates for 13 Utah waste treatment facil:t es. 
Wi thdrawal and return flow rates are also reported for Utah's 
in gallons major water using ndustries. These rates are reported 
per employee per day (or gallons rer unit of output). 
The 
municipa 
reported 
counties 
ubli t10n also discusses methodologies for projecting 
and industrial usage in Utah to the year 2020. Also 
are population projections for multicounty districts, 
and major cities by ten year intervals from 1960-2020. 
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GLOSSARY 
The terminology used in water resources 
is often troublesome. Economists, engineers, 
and planners frequently use and understand 
terminology differently. Each can find 
support in his discipline for the terms 
he uses. Thus, each can be proven right 
within his own context. The problem then 
becomes one of agreeing on terms. 
The definitions that follow will not 
solve illl semantic difficulties. They will, 
hopefully, 8dd a small der,ree of clari ty to 
this report. 
Acre-foot - The qUilntity of water required to 
cover 1 acre to a depth of 1 foot. 
Consumptive use Water withdrawn from a 
supply which, because of absorption, 
transpiration, evaporation, or incor-
poration in a manufactured product, 
is not returned directly to a surface or 
groundwater supply; hence, water which 
is lost to immediate further use. for 
this report consumptive use is computed 
by subtracting return flow from water 
\-lithdr'awn. 
Demand approach - An economic approach to 
wilter use forecasting where the effects 
of water pricing are considered. 
Projected water requirement is viewed as 
but one point on a demand curve, the 
usage for the current price of water. 
IJsar;e will be more at lower prices and 
be less ilt higher prices. 
Gallons per capita per day - The standard 
unit for reporting municipal water 
l·Jithdrawal, consumptive use, and return 
flow. It is computed by dividing the 
total quantity of water withdrawn, 
consumed, or returned for a given period 
by the popul ation served and by the 
length of the time period in days. The 
metric unit used in this study for 
reporting water use rates is cubic 
meters per capita per day. 
Groundwater - (for the tables in this report) 
Water which is located beneath the land 
surface and \-later discharged from 
springs. 
Industrial \-later - Water used by mining and 
milnufacturing firms, steilm electric 
g e n era t ion pia n t s , ,1 n cl III iii tar y an cl 
defense establishments. The \-later may be 
pUl'cllased from public supply systems or 
self-supplied from private sources. 
xi 
H and I \-Iater' - A short designCltion l'cfel-r-i.nr, 
tom u n i c i pal ~l n din (~ u s t ria 1 l.; Cl t Co r '. 
Three categories are included in M and r 
\-later use: 1) lvater supplied by public 
\-later supply c;ystems; 2) \-later (.se::i 
by rural domestic users not sUDolied bv 
pub 1 i c sup ply s Y s t ems; a n c '3 ': l"~';; (0 ;:. 
uscd by industry not supplied fro~ 
public supply systems but supplipd fr0~ 
self-~up~lied privately developed 
sour'ces. 
Municipal waler - Water used to serve the 
non-industrial needs of cities ano to\.;ns 
(as well as other small residen;;ial 
entities), The water may be uc:ed for 
fire protection, street flushinE, 
irrigation of la\-lns and gardens, jo-
mestic pur'poses as Hell as by comrr:crce 
and public institutions, i.e. schocls, 
churches, government, etc, 
Price elasticity - A change in demand (0) for 
\-later at " given price (P) as measurec 
by the normalized slope of the de~and 
curve. This is referred to as the ~~ice 
elasticity (El and is measured as 
follows: 
E 
p 
Q 
Requirements approach - A method of \-later use 
forecasting \-Ihere noneconomic engineer-
ing parameters are used to project \-later 
"requirements." In its most si~ple 
application, projected population 
figures are multiplied by average use 
per capita. The t'equirement approach, 
as commonly used, overlooks the t'e-
lationship between per capita demand and 
price and thus ignores the question of 
optimum per capita \-later use. It has 
encouraged the impression that l'iater is 
unrealistically inexpensive. 
Return flo\-l - The portion of the l.Jithdralvn 
\-later \-Ihich is not used consumptively 
and that returns instead to its source 
or to another body of \-later, 
Rural-domestic \'Iater Water used by hc~'es 
and farms \-Ihich is not obtai neel from a 
pub 1 i c sup ply s Y stern. r tin (' ] u des not 
only wcltCI~ u,;ed Cor domestic c:lq'p' Lf':; 
bu t ell so Co r' Wi] to r' i n[~ 1 ,I\-Ill S ;ltld f'1 ,'\-1(' l' 
and v e [', e t <I b I e f' <I r den s :1 S we 1 I ;l:; ," \ () C k 
W 8 t e r i n gin bar' n ~] (1 rl (j cor r' ZI .1 ~j • rf' h ::; 
water is self-supplied from wells and 
springs. For this report rural-domestic 
water is computed by multiplying the 
county population not served by a 
reporting municipal system by the 
average county per capita use. 
SIC (Standardized Industrial Classification) 
A system used to classify sectors of 
the economy developed by the U.S. 
Department of Commerce. The system has 
xii 
three levels of disaggregation which 
depend on the number of digits. For 
example, the number 20 represent s "Food 
and Kindred Product $" and 2011 t he sub-
set "~1eat Packin? Pl.anls". The lOD?er 
the number, the more specifiC the 
representation. 
Withdrawal - The diversion and removal of 
water from a natural water course, 
also called "diversion." 
TABLE OF WATER EQUIVALENTS 
1 acre-foot 
acre-foot 
1 million ga Ions 
million gallons 
1 cubic meter 
1 million gallons per day 
1 cubic hectometer 
.3259 million lIon 
.233. cubic meters 
3.07 acre-feet 
3.785.4 cubic meters 
265.? gallons 
1,120 acre-feet per year 
265.? mill on allons 
TABLE OF WATER ABBREVIATIONS 
million gallons 
million gallons per day 
allons per capita per day 
gallons per employee per day 
thousand gallons 
cubic meters per capita per day 
cubic hectometers 
cubic meters per employee per day 
xiii 
mg 
mgd 
gcd 
ged 
kg 
d 

sh 
In 1852 Daniel Webster took the floor of 
the United States Senate and e his con-
sidered opinion of the Rocky tain \'est. 
He described it as a region of Indians and 
wild animals, of shifting s nds and dust 
whirlpools, He finished his speech with the 
rheterical question to "what use could we 
ever h pe t put these reat deserts and 
these endless mountain ranges?" The Great 
Basin nd Upper Colorad River Basin left 
early travelers \-iith a rather empty impres-
on. Samuel Bowles in 1865 v the Great 
Basin as a r ion "whose uses ,1re un imagi n-
bIe, unless to hold the rest of the Globe 
together, or to teach p tience to 
lr·ave ers, 11 
Much of Utah was transformed into highly 
productive agr"icultut'al land \vith the de-
v 1 nt of 1rri tion. The resourcefulness 
o testate' early settlers in wresting 
bundance from rid lands rem ins to this 
day an impres ive accompliShment. The modern-
d,lY writer Bernard Devoto (Hay, 1976) de-
scribes the nJEistery of his griJrldfather: 
Through a dozen ars of Jonathan's 
journal we observe the settlers of 
Eaton (Uinta) combining to bring 
waler 0 heir fields. On the 
bench 1 nds above th ir valley, 
where ches and canyons come down 
from Wasatch, they made canals, 
which led alan the hills. From 
the canals sma leI' ditches flowed 
down to each man's fields, and from 
these ditches he must di veins 
~nd capillaries for himself. Where 
\,Clter ran, civilization \~as possi-
ble; wher'e it didn't the sLlgebrush 
of th desert sh wed unbroken. 
"'tle d,'veloprnent of it'rif~ated agriculture on a 
r" i ::1.1 basis inv vcd problems a monu-
m nt,li ;;ccde and complexity. 
CHAPTER I 
INTRODUCTIO~; 
ar II confluence oI two lVIII'S 
fcjilSill1J 10 be (llIe wit/u}u! resistal1ce, 
slwuldcrlllgs ufJiJllIl1 collide, III/skein 
Tomlinst)!l 
Modern-day vlater problems, however, may 
dwarf even the problems faced by the ady 
pioneers. The dilemma facing Utah s aptly 
described by Wallace Stegner (1978): 
One thing is clear. There 
will not, under the best of cir-
cumstances, be enough water to 
maintain a significant agriculture 
and provide for municipal needs and 
mine fossil fuels and produce r 
from them and keep suffic ent 
Instream flows for healthy fishing 
and honor all the downstream 
commi trnen s. A hundred years ago, 
John Wesley Powell was warning the 
West that there wa not enough 
water to supply more then perhaps a 
fi fth of I ts land, and he was not 
llowing for the demands of 
industry, 
Future Is ues 
Utah ssesses extensive mineral and 
fossil fue deposits wh ch ar'e now unde-
veloped or only partially developed. These 
depo its include reserves of coal, oil shale, 
tar ands, phos hate rock, and alunite. 
Exploitation of se resources will require 
substantial quant ties of water. Due to the 
extensive coal reserves in the state, Utah is 
being considered for several large COed 
powered electric gener8tion plants. !\ 
complex of nuclear power plants has been 
proposed as \-Jell. The water requirements of 
these electric p18nts would be in com ition 
with the \,ater" supply requirements roil 
shale development, mineral extraction, and 
continued munic pal, industrial, and agri 
cultural development. 
Population, econOnl 0, and indu triell 
growth in Utah has been remarkable in rent 
years. All parts of the st21t.e have peri-
enced substantial population growth since 
1970. Population and industrial deveL'pment 
projections indicate that growth will con-
t i nue to take place. Large scale develop-
ments could result in water shortages 
and conflicts among users, particularly 
within the Upper Colorado River Basin (White 
et al., 1978). Aside from growth in estab-
lished metropolitan centers, it has been 
suggested that the West might provide loca-
t ions for new growth centers, transferrIng 
substantial population and industry into 
western states (Koelzer, 1976). Competition 
for water is currently intense. As growth 
continues decisions will have to be made to 
resolve or lessen this increasing competi-
tion. 
It is vital that Utah's future water 
needs be studied. The structural projects 
used in modern water management, like dams, 
water importation systems, and water and 
wastewater treatment facil i ties, are expen-
sive and take considerable time and effort to 
build. Years pass from authorization, 
through the planning and construction stages, 
to operation. Once built, structural proj-
ects can limit a region's pattern of water 
management for generations, thereby influ-
encing rates of economic growth, levels of 
health, and amenities of living. In vieh' of 
this, and the finite quantities of water 
available, Utah's water resource planners 
must make important decisions regarding 
future water needs. To make these deciSions, 
they require a data base of useful historic 
water u and well-grounded projections of 
future s. 
The last comprehensive study of M and I 
water usage in Utah was accompl ished in 
1961. The Bureau of Economic and Business 
Research (1963) at the University of Utah 
published a work entitled "Use of liater for 
Municipal and Industrial Purposes: Utah 
Counties 1960-1961." The study \Oias prepared 
in cooperation with the Utah State Engineer's 
Office and the Utah Water and Power Board. 
The publication was mainly concerned with 
reporting the results of a sur conducted 
by the University of Utah in 960. Two 
questionnaires were used; one was for 
municipalit es and the other for industries. 
The results of the study indicated consider-
able variance in the quantities of water used 
by households around the state. 
The Utah Division of Water Rights has 
been informally monitoring water suppliers 
since 1960. Each year questionnaires have 
been distributed to approximately 300 munici-
pal systems. Of the 300, less than 100 have 
been returning questionnaires with usable 
information. Time-series data collected 
include: 1) total number of servi ce connec-
tions; 2) total quantity of water withdrawn; 
and 3) peak-day demand. The Division has 
also gathered information from a limited 
number of industrial water users. There has 
been hOh'ever, no comprehensive compilation 
of t data from any of the questionnaires. 
2 
The Utah Bureau of Economic and Busi-
ness Research (1966) using their 1961 data 
base made M and I water use projections. 
Their report states: 
. .the 1960 per capita water 
usage for each county was modified 
for use in the years 1980, 2000, 
and 2020. It was assumed that 
generally speaking, there would be 
increased daily per capita use of 
water in the future. Typically, 
this was assumed to amount to about 
20 gallons for the first 20 years, 
10 gallons for the second 20 years 
and 10 gallons for' the third 20 
years. 
The authors, 
explanation 
increase. 
however, 
for their 
did not 
assumed 
give any 
rate of 
Kirkpatrick (1976) criticized the 
Bureau of Economic and Business Research 
projections. He analyzed the water use 
records of Salt Lake City Water Department 
for the years 1913 through 1969 and concluded 
that per capita water withdrawal is neither 
increasing nor decreasing with time. He 
found it to be soundly fixed at 214 gallons 
per capita per day (gcd). Kirkpatrick 
suggests that this figure be used in com-
puting future water requirements n Salt Lake 
County. 
Recent emphasis on water quality has 
stimulated collection f some data related to 
water quantity. The Salt Lake County Council 
of Governments commissioned a report by 
Glenne (1977) entitled: "Water Supply nd 
Use: Status and Outlook in Salt Lake Coun-
ty." The report gives a detailed account of 
water uses--municipal, industrial, and 
agricultural--as well as flow from various 
sources. Glenne also makes water withdrawal 
projections to the year 1995. For municipal 
water prOjections, he uses a per capita 
withdrawal figure of 236 gcd. 
Another water quality study which ives 
some useful data was com leted as a oint 
effort by the consulting rms of eton, 
Linke and Alsup and Engineering-Sc ence, 
Inc., for the Utah Division of Water Quality. 
The report (1975) considers water quantity as 
a parameter affecting quality and summarizes 
water use figures for Davis, Salt Lake, 
Utah, Wasatch, and Juab Counties. There is 
some information in these reports concerning 
the quanti ty of water used by major indus-
tries in the Utah Lake-Jordan River Hydro-
logic Basins. Water use projections to 
the year 2020 are also made. The municipal 
projections involve per capita withdrawal 
estimates which increase over time. 
Estimated water use figures are pub-
lished in the U.S. Geological Survey (USGS) 
circular series, "Estimated Use of Water in 
the United States." Water use is estimated 
for all the states and broken down according 
to use and reported every five years. The 
series olso gives a breakdown of withdrawals 
by source; all figures, however, are given on 
iJ stiitewide basis. Although the numbers are 
n t considered to be exact, the report 
indicates eneral state and national water 
use Lrends. 
A somewhat more detailed series of 
reports has been published by the USGS in 
cooperation wi th the Utah Division of Water 
Resources. The series is entitled, "De-
ve loping a State i1ater Plan: Ground I-later 
eo n d i t ion sin Uta h ." A I tho ugh t he se l' i e s 
nly deals with groundwater, use is de-
lineated for each groundw ter area in 
the state. The series details withdrawals on 
a historical and areal basis and f,ives a 
deseri ion of the geology of each aquifer. 
The ata are collected by USGS through a 
combination f metering, power consumption, 
and other water measuring techniques. 
tion 
This study collects into one document 
available information concerning Utah's 
historic and projected water usage for the 
period 1960 to 2020. The remaining chapters 
fall into two tjeneral classifications--his-
toric and projected information. Chapters II 
and II report historic M and I water use 
from 1960 to 1976. The fourth and fifth 
chapters make projections of Utah ~1 and 
I water usage and future population levels. 
Ttl sixth chapter is a summary and conclu-
sion. 
The information in this study is re-
ported t four levels of disac:,cregation: 1) 
statewide, 2) multi-county district, 3) 
county, and 4) major city. Utah is divided 
into seven multi-county districts and 29 
counties (see Figure 1). Information was 
ollected on ~1 and I water usage for 24 
of the 9 counties. Use estimates in the 
five counties whose records were inadequate 
for estimation purposes are made based on 
data from surrounding counties. 
The municipalities reported in this 
publication \;er'o selected using a three 
stage process. An attempt was first made to 
3 
find water information for Utah's largest 
communities. Second, an effort was made to 
find data on cities and towns in all parts of 
the state. And third, the quality and 
quantity of the water withdrawal informat on 
was evaluated. If communities meeting 
the first two criteria had reasonably accur-
ate water data, they are included in this 
report. The 50 communities selected are 
shown in Figure 1 and listed in Table l. 
They include 40 of Utah's 46 cities with a 
population exceeding 3000. The munici li 
ties have a good geographic distribu on; 
they span 22 of Utah's 29 counties. The 
general characteristics of each municipal 
water system are shown in Table 1. 
Information on the return flows to 
13 Utah wastewater treatment facili ties 
are also included in this report. Since 
information on municipal return flows are 
compared with withdrawal figures, it is 
important to note that in Weber, Davis, and 
Salt Lake Counties the boundaries of the 
water supply and wastewater treatment systems 
do not necessarily coincide. The various 
system boundaries are illustrated in Figures 
2 and 3. 
t 
Information collected on individual 
municipal and industrial systems was entered 
into an information management system (IMS) 
which wa designed specifically for ttlis 
study (Hansen et a1., 1979). The H~S 
aggregates system level data to produce 
county and statewide water use totals. 
All water use totals are also divided 
between groundwater and surface sources. 
The H1S also computes per capita and per 
employee water use rates. 
A description of the output form ts 
from the 1MS i contained in Hansen et 
al., (1979). {Inyone desiring the complete 
output should contact the Utah Water Research 
Laboratory. It is anticipated the Utah 
State Division of Water Rights will endeavor 
to keep the data collected for this study 
updated. 
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Weber and Davis County water systems and wastewater treatment districts included 
in study. 
6 
~3 le riDtive inf(..!rmaticn mu icioa water systems 1 1975. 
Hap ions 
No. Name County Number of (percent Master 
(Figure 1) Population Connections Metered) Meters 
-- -~-~ 
35 American Fork Utah 10,462 2,958 100 Partial 
If Bountiful Davis WBWCD S. Davis 30,358 6,806 100 yes 
1 Brigham City Box EJ.d JA, 15 7 4,003 100 yes 
46 Cedar City Iron 10,31,9 2,600 100 yes 
9 Centerville Davis HBWCD S. Davis 5,198 1,200 100 yes 
6 Clearfield Davis WBWCD N. Davis 13 ,416 2,625 100 yes 
10 Clinton Davis IvBWCD N. Davis 3,629 990 100 yes 
39 Delta City Hillard 2,016 689 99 yes 
50 Duchesne Duchesne 2,198 459 100 yes 
41 Sanpete 2,380 721 99 yes 
40 Nillarel 1,826 885 97 Partial 
14 Granger-Huntera Salt Lake SLCWCD 55,600 13,100 100 yes 
30 Green River Emery 968 362 99 yes 
31 Heber City Wasatch 3,633 1,259 4 yes 
2 Hyrum Cache 3,137 1,021 98 yes 
7 Kaysville Davis WBWCD C. Davis 7,553 1,224 100 yes 
5 Layton Davis WBI-ICD t~. Davis 17,511 l, ,365 100 yes 
37 Lehi Utah 5,736 1,686 100 yes 
3 Logan Cache 23,810 6,025 98 yes 
48 Hanila Daggett 31,5 200 100 yes 
17 Midvale Salt Lake Tri-Com. 8,310 2,906 100 yes 
44 Milford Beaver 1,283 505 0 yes 
42 Moab Granel 1"SOOb 1,312 100 yes 
45 Monticello San Juan 1,726 612 98 yes 
12 Horgan Morgan 1,704 582 100 Partial 
1.6 Murray Salt Lake SLCI.JCD _c 23,595 5,220 100 yes 
27 N. Ogden Hebe r C. l-leber 6,566 1,71,0 IOO Partial 
23 Ogden Heber WBI.JCD C. i.Jeber 68,978 19,424 100 yes 
CD 
Table l. Continued. 
No. Name County District 
(Figure 1) Hater 
36 Pleasant Cr. Utah 
29 Price Carbon 
34 Provo Utah 
43 Richfield Sevier 
28 Riverdale Heber I-/BWCD 
22 Riverton Salt Lake SLCWCD 
49 Roosevelt Duchesne Ute Tribe 
24 Roy Weber WBWeD 
15 Salt Lake City Sa It Lake 
18 Sandy Salt Lake SLHCD 
21 S. Jordan Salt Lake SLli'CD 
25 s. Ogden Weber ,-/BWCD 
19 S. Salt Lake Salt Lake SHICD 
33 Spanish Fork Utah 
47 St. George \.1,"shingt on 
8 Sunset Davis WBWCD 
13 Tooele Tooele 
38 Vernal Uintah 
26 Hashington Terr. Heber WBHCIl 
20 Hest Jordan Salt Lake SLWCD 
11 Woods Cross Davis WBHCD 
'"Granger-Hunter is an unicorporated area 
bNoab water system serves a population of 4,600 
of Murray are in surrounding districts 
Sewer 
Price R. 
C. vleber 
Tri-Com. 
N. Davis 
Tri-Com. 
C. Davis 
N. Davis 
C. '·leber 
Tri-Com. 
S. Dav1.s 
Connections 
Number of (percent Master 
Population Connections metered) Heters 
yes 
7,074 1,966 100 yes 
7,391d 4,124 100 yes 
55,593 10,788 100 yes 
4,947 1,741 100 yes 
4,707 988 100 yes 
3,442 1,307 100 Partial 
3,943 1,250 100 yes 
16,781 3,982 100 yes 
169,971e 73,349 100 yes 
10,077 f 8,670 99 Partial 
4,098 1,071 100 yes 
10,175 3,219 100 yes 
9,041 2,626 100 yes 
8,065 2,376 98 yes 
8,760 2,500 100 yes 
6,300 1,478 100 yes 
12,905 4,325 98 yes 
5,1,92g 3,000 100 yes 
8,078 1,972 100 yes 
11,405 3,200 100 yes 
3,219 790 100 yes 
system serves approximately 10,310 people including: South Price, Wellington, Spring Glen, Carbonvi1le 
Fassio, East Carbonville, West Side, Haycock Lane, Old Highway, and Emery Star 
Lake City water department serves approximately 275,000 includ ing 105,000 in Salt Lake County 
department estimates it serves approximately 36,000 customers 
gVernal serves approximately 14,000 including Jensen, Air Village and Maesar (which takes water off the Vernal 
water line) 
/ 
- ....... - .... "..--.. 
This ch pter summari es a municipal 
water use inventory onducted by the Utah 
Wat r Rese rch Laboratory and the ~t h 
I.e of Cities nd TOI'Hl The objectives 
of the inventory were to: 1) estimate he 
quantity f I-Iater' \'lithd!'cH.;n by munici li-
t es; 2) divid the I-lithdr w;:ds be I-Ieen 
urface and groundwater sources; 3) estimate 
per Ci] ita "later l.Jithdra\.Jal rates; 4) esti 
tnate quantity of munici 1 water returned 
to surface ourees; and ) estimate per 
c p ta return flow rates, Using the 1M , 
m nicipal level data 1.JE:"te aggregated to 
produce county and statewi e water I-lithdrawal 
estimates. 
To accorn lisl1 the obj tives listed 
abov , questionnaires were sent to all of the 
publi and ivate municipal water ystems in 
Ut h by t e League of ties and TOI.Jns. 
v nty-five questionnaires were returned 
vJ th usable histor'ic I-li thdrawal information. 
/) t:l from questionnaires were supplemented 
I-li th information obt ined from the Utah 
D~vision of Water Rights, In all, usable 
wi thdral-lal information was obtained on over 
100 systems. These systems in 19 served 
over 1,000 000 residents ar over 80 percent 
of Utah's tal populat n. Information on 
o individual municipal systems is included 
in this report, Data collected on the 
r'emainder of the systems are included in 
state nd county tot Is. The additional 
systems are described in Appendix A. 
Information on muni ipal wastewater' 
return flows w obta ned from monthly 
uper~tion re rt filed with the Utah Di-
vI s10n of Heil th. These records were avail-
ble for the period 1969 to 1976. Since some 
ystem manager hav been mor regul ar them 
ut.he in filinv !'E:ports, time-seri data 
in'e not always continuous. Data n systems 
ill un!', the '.ia tch Front I'ler also obtained by 
vi itinG treatment r1ants. 
\ 
I 
I 
I 
CHAPTEH II 
HISTORIC MUNICIPAL WArEH USAGE 
liNks n/water cilimillg 011 one aNorher. 
wa'cr~ways penu('arfng the r('1ck 0/ rime 
The tab and figures in thi chaptr:'r' 
conta n beth 1975 information {based on a 3-
year clver- (: of 197!j 195, and 1(76) and 
time-scri data for t period 19bD to 976. 
Total municip 1 w;)ter usage is r'cpor'ted 
in million ~allons per year. Emphasis is 
placed on municipal w thdr<Jwal and return 
flow rates. Hunicipal water use r' tes LIre 
reported as Ions r capit;) per day. Th s 
unit is computed y dividing the tot I 
quantity of water withdrawn (or r turned) by 
a rn u n i cis Y stem for a i v end r- the 
pulation served and by (t r of 
ays in ,,1 yo r). \.Jhere appropriate, units 
are converted to SI (international system) 
units. 
Statewide Withdr Is 
Inventoried Ut;)h withdrawals for 
the pe!'iod 1960 to 1976 are shol-m n Table 
2. Also shol-ln are estimates for non-inven-
toried (or rural domestic) withdr'a\Vals. 
Inventoried plus non-inventoried eq Is total 
withdrawals for the State of Utah. A 3-year 
average (l974, 197'5, and 1976) of tot;)l 
w thdrawals equ Is 115.4 billi n gal ons. 
Utah inventoried I-lithdrawals arc diVIded 
between surface and groundwater SOtH'Ces in 
Tabl~ 3. (The totals in Tabl 3 are lightly 
different from those in T ble for two 
reasons: 1) a I-Iholesaler may be r'('prescnted 
but all of the retail systems he supplies 
water to may not, and ) a systerll nlily h;)ve 
been able to report total municipal \Vater 
w thdrawals but un;)ble to distineuish betl-leen 
surface and groundwater source",) For 
the years 1971.J, 19-(5, and 1976 approximately 
60 per'cent of Utah' municipal w,ILer WelS 
obtained from springs and I-Iells. 
Table 4 and Fip,ure 4 show estimi1tes of' 
Utah's ye 1y per capi wi thdr<n'ir.l r' tc~;, 
o 
Table 2. Utah municipal withdrawals--inventoried non- nventoried: 1960-1976. 
Yedr 
1960 
1961 
1962 
1963 
1964 
1965 
19 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
Inventoried Non-inventori.ed" Industrial Total lnventori ed 
- ---.-----,------------.-.,~-
50122.1 27963.9 N.A. 78247.6 188.642 105.246 
50727.5 30391.1 N.A. 81341.9 190.920 114.381 
53138.9 31089. ~J. A. 84468.7 199. Q 96 117.011 
53444.3 29672 .6 N.c\. 83355.2 201.145 111.677 
58009.4 26398.0 N.A. 81,748.7 218.327 99.353 
54797.5 24582.8 N.A. 83235.7 206.238 92.521 
64717.3 28963.0 1'3.A. 98719.3 243.573 109.006 
60253.6 25853.7 • A. 90012.9 226.773 97.304 
59582.6 25154.7 N.A. 89742.8 224.248 94. 73 
67623.2 27956.9 ~:. A. 101012.5 254.510 105.210 
68859. 21241- 5738.4 95839.1, 259.161 79.9/'7 
75156.9 23175.3 5622~ 103954. 282.864 87.224 
81261. 2 24588.5 5753.5 111603.2 305.838 92.542 
79189.7 21735.6 6265.5 107190.8 298.042 81.805 
92492 .9 21480.9 6165.0 120138. 348.110 80.846 
86636.1 18825.3 3882.4 111343.13 32b.()67 70.85L 
91389.9 17360.0 5960.4 114710.3 343.959 65.337 
able 3. Utah municipal withdrawals--surface and groundwater: 1960-1976. 
Year 
1960 
1961 
1962 
1963 
1961, 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
191'; 
1976 
Sur face 
20256.8 
19367.0 
20628.8 
19505.9 
20657.6 
20530.8 
23398. 
21363.0 
22334.6 
27039.9 
241+ 79. 7 
35168.4 
37777.11 
33919.7 
38396.2 
37 
3922:'.2 
HithdraleJals (mg) 
Groundwater 
21889.6 
22793.5 
24L>17 • 3 
25781.7 
2897L.7 
28546.7 
35482.0 
311'27 • 
32804.6 
3L,449.2 
37637.0 
413/,0.6 
1+4 77~ . 
1,71 10. 
62019.9 
~1 fJ t"~ Ft. 
flO:! I 1. 
Total 
1,2146.4 
42160.5 
45046.1 
45287.6 
49632.3 
49077.5 
58880.4 
53190.8 
55139.2 
61489.1 
62116.7 
76509.0 
82550.4 
8101+9.8 
100416. 
'l')nRP. ') 
99/,:l3.4 
Surface 
76.239 
72.890 
77.639 
73 .413 
77.748 
77 .271 
88.063 
ilO .40 
84.G:J9 
101. 7 69 
92.133 
132.361 
142.181 
127.662 
144.510 
lfd.lf, 
I/fl.6lH 
82.385 
85.787 
91. 8 gil 
97.033 
109.050 
107 • .',.';0 
133.542 
119.78P 
123.465 
129.65/, 
141. 6 
155,,591 
168.509 
l7 • JHJ 
233.1,21 
• I 7 
2::6,(>1 
N.A. 
N.A. 
N .. A~ 
N.A. 
}~ .A .. 
N. P_. 
N.A .. 
N.A . 
N.A. 
N.A. 
21. 597 
21.160 
21.654 
23.581 
23.203 
22.139 
22.433 
158.624 
158.677 
169.537 
170.41,6 
186.798 
184.710 
221.605 
200.191 
207.524 
231.423 
233.785 
287.953 
310.690 
305.n/,] 
377 .930 
lS ().J 'd 
374 .~3~~ 
Total 
294.1+96 
306.1L,2 
317.910 
313.719 
318.964 
313.269 
371.544 
338.776 
337.760 
380.175 
360.705 
391. 248 
420.034 
403.428 
450.159 
419.058 
431.729 
Table 4. Utah population, total withdrawals and withdrawl rates: 1960-1976. 
YeAr Total 
* 
d 
1960 890627 61+ 78247.6 .490 ~41 .':l07 
1961 936000 63 8l3U.9 306.142 ~38 ~~9A 
1%2 958000 63 R41,68.7 7.<)10 2/,2 .n 1 
1963 971,000 64 83355.2 3.719 234 
t9h4 978000 69 fY,7f,8.7 237 \. '): 
1965 991000 70 83235.7 230 *'? 60 
1966 1009000 71 98719.3 J71.54 tt 268 1.Oe9 
1967 1019000 71. 90012.9 .778 242 .f) 1 
1968 J029000 72 R9742.R 3J7.760 239 .qno 
1909 1047000 7" 101012.5 380.175 2(", .ClS)/t 
J 9 70 1060273 78 95839.4 360.705 2!,8 .933 
I (J 71 1096hOO 78 1039 5t,.I, 39].248 2(,0 .479 
1972 tl27700 78 111603.2 1,:0.03l, 271 1.020 
1973 1150800 80 107190.8 I,() 3.428 255 .960 
197 f, 178700 82 120138.7 450.159 279 J. 050 
t975 l207000 83 111143.8 4t9.058 253 .952 
1976 1235000 85 114710.3 431.729 254 .'056 
300 [ 1.15 
290 1.10 
"0 
280 1.05..,0 
E 
'"0 270 0 1.00 0> w 
260 ~ 
w .95 a:: 
!;t 250 
...J 
a:: 240 .90 <! s: 
...l <! ~ 230 .85 a:: 0 <! I 0:: 220 0 
.80 l-I s:: I- 210 
:s .75 
200 
190 .70 
180 65 
170 
1960 1964 1968 1972 1976 
TIME 
Fi~ure 4. Per capita withdrawal rates for Utah: 1960-L976. 
~I 1 
The table also repor·ts yearly population 
estimates (1960 through 1976) and an estimate 
of the total population served by inventoried 
systems. The statewide per capita withdrawal 
rate in 1975 was 262 gcd. This number is 
slightly higher than the 1960 estimate of 
~l gcd. It is considerably higher than the 
n tional aver'age of 150 gcd. One of the 
pr ncipal reasons for the high withdrawal 
rate in Utah is summer lawn sprinkling and 
garden viatertng. 
Tile stirn ted total municipal with-
dr3l.)al for each of Utah's 29 counties for 
time period 1960 to 1976 are contained in 
Table 5. The data used to compute each 
year's figures are contained in printouts and 
tar-es from the H1S. All figures in Table 5 
not based on data from the inventory are 
und rlined. The underlined estimates are 
based on extrapolation of trends or on 
data from adjacent counties. 
The inventoried county withdrawals 
r'e ivided between groundl-iater and surface 
souro s by the IMS. A three year average 
(197 LI, 1975, and 1976) of the percentage of 
water supplied from each is i11ustr'ated 
in figure 5. (Weber and Dav is County per-
centages have been combined because they both 
receive water from Weber Basin Water Con-
servancy District.) Allowances have been 
made for systems in each county not ncluded 
in the inventory; thus reported figures 
should approximate the actual percentage. 
Except for Carbon and Emery, only Wasatch 
front counties withdraw sizable quantities of 
surface water for municipal usage. 
To compute county per cap ta withdrawal 
estimates, county population estimates are 
t'equired. These Here obtained from the 
Utah at ion Work Committee and the U.S. 
8 u rea u 0 the C ens us. Yea r 1 y co u n typo p u 11:1-
tion estimates for the period from 1960 to 
1976 are contained in Table 6. Using the 
information in Tables 5 and 6, county per 
capita withdrawal rates were computed and are 
1 iated j n Table 7. Time trend plots of 
Davi Salt Lake, Utah, and \-ieber Counties 
per capita use estimates are contained 
in figure 6. 
TrlC early quantity of water H thdra\;n 
by 50 Ut ci ties and tOl-InS for the period 
1960 to 1976 is reported in Table 8. The 
quantities of water obtained from surface 
and [.t'ourt(J\-iatcr our es arc aval ble as 
output from the 1MS. Table 9 r rts year 
population estimates for the municipa 
Hater systems. 
ita Withdrawal Rates 
Us i n yearly wit h d r a wll f i res and 
;;O~uLlt on stlmates, avera aily per 
12 
capita \oiithdrawal rates wet"e computed (see 
Table 10). figure 7 is a bargraph comparing 
withdrawal rates for each of 50 utah systems. 
Delta, Fillmore, Hyrum, Logan, Hilford, and 
Morgan all have com~aratively high (over 400 
gcd) water withdrawal rates while Bountiful, 
CenterVille, North Ogden, ;:,outh (\ en, 
and Washington Terrace have 101-1 per' capita 
rates. The rE'sidents of the latt€'r svstems 
are served by separate pressure rrigation 
systems. Thus outdoor water usage is not 
reflected in their per c pita withdr!'l'.,al 
rate. 
Plot s 0 f ;1 n n u alp ere pit a wit h d r ,~; 
rates (160 to 197) for ('acn municipal t.y 
are contained in Appendix B The me:Jn, 
standard deViation, minimum and maxi urn 
and range for each time series are reported 
in Table 11. 
Analysis of the Ogden City Water Depart-
ment records for the period 1923 to 1976 was 
accomplished (see Table 12). Figure 8 is a 
plot of Ogden's yearly per capita withdrawal 
rates. The time series shows no significant 
long term increasing r decreasing trend. 
Kirk 1ck studied per capita water with-
d rawa rates associated wi th the Salt Lake 
City Water Department. The rates were found 
to be c clic about a mean of 214 gcd (see 
Table Kirkpatrick's mean is substan-
tially less than that reported in Table II. 
The reason for this difference is in the 
manner the Salt Lake Ci ty Water Department 
estimates population. Their 1976 estimate of 
customers served is 350,000. 1 The esti-
mates used in this report, based largely on 
demographic studies (i.e. Wasatch Front 
Regional Council. 1977). is considerably 
smaller, 280,000. Kirkpatrick used the 
estimates of the Salt Lake City Water Depart-
ment. 
Time-series plots of per capita w tr.-
drawal rates for Bountiful, Ogden, Provo, and 
Salt Lake are shown in figure 9. The reason 
IThe Salt Lake City Water Department 
computes its population served by multipl i 
the number of units using the sewer ( 
includes all apartment, hotel and metel 
room s) by 3. 4 • Sin c e Sal t La k e Cit v has a v e r 
6000 Class A hotel and motel rooms, they 
alone inflate the population by 20,400. The 
Tri-At'c Motor Lodge has 400 rooms and uses 
appr'oximately 200 g;:l1lons (}f wate per roem 
per day. At two persons per room, tr:is 
represents a withdrawal rate of 00 ~cd. (At 
3.1< per room, this is 60 gcd). This io- far 
below SLC's withdrawal r' teo Thus the c ty 
is deflating its per capita witndrawa by 
ov rest mating the transient p pulati n. 
Since census population figure ar'e used 
almost exclusively throughout this report, 
Salt Lake City estimates are basec on 
censu as adjusted to recent d ogr'ap ic 
studies. 
Table Esti:r:atec total ua ity of water ~ithdrawn (mg) for Utah's 9 counties: 1960-1976. 
County 1969 1970 1971 1972 1973 19 1975 1976 
Beaver 548 557 554 548 608 682 650 683 796 786 
Box Elder 6611 6790 4048 3861, 37J f, 36 3784 4351 3849 2280 
Cache 5617 5744 6447 6858 5827 6125 6418 6258 6535 6625 71,17 7486 8093 8370 8613 8504 8733 
Carbon 2084 1623 2092 1862 1385 1641 1923 1592 1782 1986 1895 1811 J 9 55 1973 1852 2124 2164 
Dagge t 51 62 52 56 68 72 87 84 65 79 78 81 
Davi 4356 5084 4811 4904 5382 5452 580l 6796 6499 7267 61+59 7411 
DuchesnE: 866 779 668 729 892 835 1003 1122 1023 1113 1077 1055 1307 1711, 1531 1504 1324 
Emery 389 371 340 264 413 405 454 443 1,69 559 530 497 450 ';34 474 500 572 
Garf ie1d 361 339 339 
GrMld 482 489 4% 
Iron 770 780 907 823 9116 991 HOS 1017 1133 1125 1140 1230 1260 1259 1323 1337 1397 
Juab ill 617 
Kane 219 319 
Hillard 1186 1400 
Morgan 335 37J. 372 372 369 350 396 395 428 460 490 559 620 641 723 790 813 
Piute ill 137 ill.. 121 127 119 119 m 119 100 w ien l1l 124 124 l.U .il7 .liZ ill ill 117 117 
Salt Lake 33265 34265 34939 33875 35272 321,03 1,1412 37421, 36225 43302 39 45663 47696 43709 51979 46436 48369 
S.nn Juan 1009 1150 997 1056 1259 1243 1262 1395 700 1216 1222 1194 
Sanpete 1354 1367 1431 1532 1858 1814 1604 1714 
Sevier 1202 1245 l262 1156 1531 1545 16lf9 1702 171,8 1682 
Summi t 
Tooele 
(Hnt an 
l'tah 9817 11778 10359 10488 10996 12635 12098 U835 13338 14236 15960 15550 17026 16375 17628 
Hasatch 606 634 670 711 726 754 ..1.§l. 820 828 867 97 JOJJ J ow.' 1047 1181 
~·,;ashlngton 903 953 1010 1125 1227 1139 1361 1326 1514 
tyayne 146 137 137 137 137 146 
h'eber 10613 10345 10182 9788 10786 10m 
based on dat.a from iHventory. 
ble 6. Estimated population for Utah's 29 counties: 1960-1976. 
County 
Beaver 433] 4300 4300 4200 4100 4100 4100 1,000 4000 3900 3aoe 3800 4100 4100 14200 4200 
Box Elder 25061 28900 3IlOO 31300 29500 28000 27000 26400 27200 27600 28129 28500 30100 30100 30100 30800 31100 
Cache 35738 37400 38700 39
'
,00 39700 40000 40200 40600 1,1200 41800 42331 1,3000 45000 46000 48500 49300 
Carbon 21135 20400 19700 18700 17700 17300 16900 16800 16400 16100 15647 16100 16500 17000 17000 18900 19300 
Daggett 1164 1300 1500 1700 800 700 600 600 600 600 666 700 700 700 700 800 
Davis 64760 70100 75600 80000 82000 86000 91000 93000 95000 97000 99028 103000 107000 109500 113000 116000 120000 
Duchesne 7179 7200 7100 7000 6700 6500 6500 6700 7000 7100 7229 7900 9700 11200 ll600 11800 11300 
Emery 5546 5500 5400 5L,00 5400 5400 530O 5200 S200 S100 513 5300 5200 6100 6200 blOO 8000 
Garf ield 3577 3500 3500 3400 3400 31+00 3300 3100 3100 3100 3t57 3200 3100 3100 3300 31,00 3500 
Grand 6345 SIOO 9000 8500 7500 6900 6600 6700 6800 6800 6688 6300 6200 6300 6500 65000 6900 
I ron 10795 11200 11200 10700 10600 10700 11000 1300 1600 U900 12177 12900 13200 13600 14000 14800 
Juab 4597 4500 4500 4600 i,600 4600 41,00 4400 4400 4500 4574 4600 4500 5000 5200 S200 5300 
Kane 2667 2700 2700 2700 2600 2600 2400 2400 2400 2£,00 2421 2500 2700 3200 3300 3500 3600 
Ni11ard 7866 8100 7800 7500 7300 7100 lOOO 7000 7000 7000 6988 7200 noo 7700 7900 8200 8200 
Horgan 2837 3000 3000 3000 3000 3200 3300 3400 3500 3800 3983 4100 4400 [,500 4600 4700 4800 
Pi ute 1436 1500 I500 JAOO 1400 1400 UOO 1300 1300 1300 1164 HOO HOO 1200 1200 1300 1300 
-'" Rich 1700 1700 l700 1600 1600 1600 1600 1600 1600 1615 150r 1500 16('0 1600 1600 
Salt Lake 383035 402300 411800 423100 429800 436000 443000 447000 449000 455000 458607 473500 482000 488000 500000 508000 520000 
San Juan 901,0 8700 7900 7600 7S00 7900 8500 8900 8900 9300 9606 10200 lO700 10700 10800 11200 11200 
Sanpete llOS] 11100 11000 10900 10800 10700 I0600 10700 10800 10900 10976 11200 11900 12400 12500 l3000 13000 
Sevier 10565 10500 10400 10100 9900 9800 9600 9600 9800 9900 10103 10500 10900 1800 1 l3 13200 
Summit 5673 5700 5600 5600 5600 5700 S800 5800 5900 5900 5879 600() 6100 6500 6500 6600 7000 
Too"1,, 17868 19100 20500 21300 21300 21000 HOOO 21600 21800 21600 21546 22100 22000 2230(; 23000 23400 23600 
U lntah 11582 12/,00 12800 13000 12800 12800 12600 12500 12400 12400 12681, 13300 14400 15200 16000 17500 17 JOO 
Utah 106991 112200 113600 114500 114800 119000 124600 126000 128000 134600 137776 144600 150000 155000 160000 166000 172000 
Hasatch 5308 51,00 5400 5400 5600 5600 5700 5800 5800 5800 5863 6200 6500 6500 6500 6700 7000 
j,,:asningtuH 1027 L0500 101,00 10300 10400 10600 IlOOO 11600 12300 nooo J%69 J 900 16000 6000 .1 7 18000 
~aynt:; 1728 l700 1700 1700 1600 1600 1600 1500 1500 1500 11>83 1500 1500 1600 1600 1600 1700 
\.Jeber 110744 117000 118600 119300 119700 120800 122500 123500 124500 125500 126278 128800 133000 134000 135000 136000 137000 
Sources: 
1960 U.S. Bureau of the Census, 1963 
1961-1969 Utah Population Work Committee, 1972 
1970 U.S. Bureau of the Census, 19i3 
7l-1'J76 ,,\1 Population vlorlc COtlmittee, 1976 
• U~ ,. Estimated per capita wit rawa1 rates ( cd) for Utah's 29 counties: 1960- 76. 
County 
Beaver 
Box Elder 
Cache 
Carbon 
Daggett 
Davis 
Duchesne 
~:~r:le ry 
Garfield 
Grand 
I ron 
Juab 
Kane 
~lillard 
I-forgan 
Piute 
Rich 
Salt Lake 
San Juan 
Sanpete 
Sevier 
Summit 
Tooele 
Uintah 
rtah 
Hasatch 
\;asn ington 
~·;ayne 
v:eber 
1960 
331' 
527 
430 
270 
300 
143 
331 
In 
300 
129 
238 
325 
250 
292 
324 
250 
200 
238 
350 
350 
312 
350 
225 
447 
251 
313 
225 
250 
203 
1961 
344 
394 
421 
213 
290 
149 
296 
185 
300 
131 
233 
325 
250 
294 
338 
250 
200 
233 
350 
350 
325 
350 
225 
428 
288 
322 
225 
250 
191 
1962 
349 
582 
456 
29 
280 
141 
258 
173 
300 
141 
232 
325 
250 
288 
340 
250 
200 
232 
350 
350 
317 
350 
225 
408 
262 
331 
225 
250 
207 
1963 
355 
51,3 
47 
273 
270 
145 
285 
134 
300 
164 
219 
325 
250 
355 
339 
250 
200 
219 
350 
350 
279 
350 
225 
248 
340 
225 
250 
208 
1964 
361 
606 
402 
214 
260 
147 
365 
300 
189 
225 
325 
250 
425 
337 
250 
200 
225 
350 
350 
302 
350 
225 
37] 
250 
348 
225 
250 
200 
1965 
367 
696 
420 
260 
193 
139 
352 
205 
300 
17l 
204 
325 
250 
418 
300 
250 
200 
204 
350 
350 
291 
350 
225 
7 
253 
355 
225 
250 
207 
1966 
372 
689 
437 
312 
282 
153 
423 
235 
300 
200 
2.56 
325 
250 
456 
329 
250 
200 
256 
371 
350 
343 
350 
225 
2R9 
278 
362 
225 
250 
237 
Year 
1967 1968 
378 
355 
422 
260 
239 
142 
459 
234 
300 
200 
247 
325 
250 
464 
319 
250 
200 
229 
307 
350 
330 
350 
225 
329 
263 
368 
225 
250 
229 
384 
378 
1135 
293 
257 
It.! 
400 
247 
300 
200 
268 
325 
250 
464 
335 
250 
200 
221 
325 
350 
322 
350 
225 
400 
253 
387 
225 
250 
224 
1969 
389 
402 
434 
338 
310 
152 
429 
300 
300 
205 
259 
325 
250 
477 
332 
250 
200 
26 
371 
350 
328 
350 
225 
425 
271 
39J 
225 
250 
229 
19 1975 
395 
376 
480 
332 
295 
151 
404 
283 
300 
211 
256 
325 
250 
476 
337 
250 
200 
234 
355 
350 
340 
350 
225 
36/, 
262 
388 
227 
250 
221.; 
438 
359 
477 
308 
340 
154 
366 
257 
300 
227 
26] 
325 
250 
460 
37l> 
250 
200 
264 
339 
350 
1.00 
350 
225 
3:'9 
270 
383 
207 
250 
208 
456 
331 
493 
325 
330 
17 !, 
'369 
237 
300 
257 
262 
325 
250 
452 
386 
250 
200 
271 
357 
353 
388 
350 
225 
292 
410 
210 
250 
222 
435 
344 
1,99 
318 
253 
163 
419 
195 
300 
233 
254 
325 
250 
374 
390 
250 
200 
245 
179 
411 
383 
350 
225 
31, 
275 
435 
195 
2:)(; 
219 
446 
39 
4Q"7 
298 
308 
176 
362 
209 
300 
261 
259 
325 
250 
442 
:;31 
250 
200 
285 
308 
398 
376 
350 
'1":'<; i-'~ J 
292 
1.25 
226 
22(' 
519 
3142 
480 
308 
269 
153 
349 
204 
300 
221 
254 
325 
250 
,\63 
460 
250 
200 
250 
299 
338 
360 
350 
225 
310 
270 
428 
211 
250 
202 
]976 
513 
201 
485 
307 
276 
169 
32] 
196 
300 
236 
259 
325 
250 
345 
464 
250 
200 
255 
292 
361 
349 
350 
225 
235 
281 
462 
230 
250 
209 
BOX ELDER 
o 
TOOELE 
o 
JUAB 0 
o 
o MILLARD SANPETE 
o 
BEAVER 0 
IRON GARFIELD 
o o 
WASHINGTON 
o 
KANE 0 
CD 
D 
o 
H 
STATE OF UTAH 
GROUNDWATER 
SURFACE WATER 
o 
UINTAH 
DUCHESNE 
o 
GRAND 
WAYNE 0 
SAN JUAN 
o 
Figure 5. Percentage of county's \Vater supply obtained from surface and groundwater 
sources: average of 197Lf, 1975, and 1976. 
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Figure 6, Per capita withdrawal rates for Davis, Salt Lake, Utah and Weber Counties: 1960-1976, 
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Table 8. water Ivithdrmvn mnnie tel~ 
~-------------------- --------
County 
Areric:an Fork 
Bountiful 
BrighaT" City 
Cedar City 
Cent erville 
ClearfieJ d 
Clinton 
Delta 
Fil1rlore 
Granger-Hunter 
breen River 
!-'"ber City 
Eyrur. 
Keysville 
Layton 
Lehi 
LOE·an 
Hanila 
EL:.lval(~ 
NiH ord 
r:oab 
~~onticel].O 
!'-:or;2an 
~ft!rray 
North Ogden 
Op.den 
creM 
Pleasant Grove 
Price 
Provo 
Richfield 
Riverdale 
Rive rton 
Roosevelt 
Pay 
St. Georp.e 
Salt !.ake Ci.ty 
Sandy 
Sou th Jordan 
South Ogden 
Sou th Salt Lake 
Spanish Fork 
:~unsE:-t 
'fooe le 
\'e rnal 
\>,Tashinf'ton Terrace 
\~Iest Jord3n 
Voods CroBs 
405 391 
630 1<52 
2,3 1,2 1,779 
538 525 
602 530 
29 38 
189 189 
164 166 
772 
43 
657 663 
535 429 
2,951 2,810 
221 224 
151, 1611 
1,079 
5,731, 
1,711 
247 263 
3,955 4,871 
50:: 52/, 
314 
585 
2,682 
611 
700 
41 
121 
223 
746 
f,O 
70] 
467 
3,100 
242 
168 
1,182 
306 
6,102 
1,778 
261 
l,,31!, 
513 
389 
Pf16 
2,614 
585 
591, 
47 
197 
230 
,134 
19 
352 
779 
371 
3,387 
282 
172 
1,261 
310 
6,284 
1, 
if" 
262 
652 
127 
~10 
3,006 
636 
594 
60 
283 
55 
361 
2,988 
531 
326 
173 
1,32/, 
300 
5,Q40 
320 
617 
4,206 
1,89 
129 
1,00 
867 
3,.') 24 
I'Jl 
139 
51,2 
45 
281 
220 
1,377 
':+8 
807 
530 
3,181 
693 
295 
158 
1,259 
250 
6,2l,8 
3 
255 
599 
b71 
L57 
380 
003 
3,539 
76'2 
130 
682 
75 
296 
::50 
1,933 
64 
H6 
1,035 
1,59 
,4~9 
708 
3L,7 
182 
177 
1,511 
250 
6,957 
2,393 
301' 
°3!. 
5,12« 
557 
188 
19(7 
414 
90 7 
1,774 
('92 
117 
liOI, 
67 
320 
236 
1,91 
(:,4 
479 
r 9!~ 
f;31 
3,195 
735 
348 
155 
175 
1,545 
255 
7,01 ft 
2,330 
285 
721 
5,041 
536 
ZOO 
1 
1,OJ 
1,066 
761 
106 
1i14 
71 
323 
483 
931' 
407 
3,371 
737 
348 
171 
186 
1 ,tIl, 7 
260 
6,773 
261 
5,007 
521, 
224 
06" 1',70 
5(15 
1,072 
2,11 q 
71, ~, 
08 
637 
89 
329 
1, 
445 
3,376 
71,2 
357 
19° 
190 
1,1019 
260 
6,841 
71'2 
345 
5,408 
535 
26 0 
4P0 
1,139 
.1 ~ 0 99 
7"1 
163 
f,73 
2(, 
329 
232 
2,371 
III 
i,!;9 
495 
530 
991 
&le· 
L~~054 
778 
188 
370 
185 
195 
1,637 
200 
7,103 
2,1'1 
l,lS 
271 
5,36 1 
55!) 
228 
1~71 
550 
.~, (lJ~ 
1,03(1 
7<) 5 
162 
F0 1 
107 
332 
178 
239 
2,782 
78 
1,54 
1,83 
"'84 
,048 
402 
1;,149 
34 
P07 
210 
385 
181i 
220 
1,773 
21 0 
,32/; 
1,osn 
571 
799 
5,532 
h)3 
267 
]°72 
(> ~ i~ 
1, J 2] 
1,809 
fl22 
174 
7le 
.131 
332 
278 
2% 
(l 
472 
495 
1, 
395 
4, 
34 
824 
22] 
419 
20~ 
230 
1,Q91 
230 
6,707 
3, L} :/~ 
6"'5 
()('2 
6,414 
211 
581 
61 
f'50 
146 
60 1 
143 
332 
331 
7 
,767 
,520 
1,02i, 
21 
361, 
209 
235 
2,111 
230 
,704 
:i, 
686 
(~ , 
233 
764 
)!57 
~,2P0 
P6Q 
147 
1,0 1,5 
17 0 
332 
321, 
7 
2, 88 
[<0 
552 
521 
37R 
4,!,93 
32 
,059 
213 
41P 
190 
2([, 
2, 1.78 
253 
6, 50l~ 
3, ql,o 
750 
,00(' 
,56 /+ 
~ Sl 
340 
328 
258 245 221 250 30n 290 375 421 361 30 8 374 402 4~2 563 
593 655 669 (99 757 785 1,173 952 1,022 1,210 1,169 1,121 1, ,303 J,559 
586 596 ~le 616 786 
21,320 21,185 21,466 20,372 21,246 18,968 24,644 21,763 21,008 25,627 23,277 27,466 28,338 26,097 31,024 
49 
263 
511 
21,7 
191; 
52 
263 
807 
260 
252 
59 
300 
715 
299 
185 
('9 
64 
264 
601 
320 
17 
7/, 
7 !, 
308 
687 
J ,203 
74 
326 
596 
549 
323 
945 
20J 
05 
102 
352 
667 
1)36 
l,13 
963 
221, 
104 
109 
293 
688 
580 
374 
,Ill 
215 
129 
111 
332 
685 
561 
377 
132 
343 
762 
629 
1,358 1, 
243 
1/1 0 
119 
343 
758 
713 
399 
172 
394 
727 
732 
1,3? 
,250 1,360 
262 
'}111, 1,27 
17/t to I 
170 
456 
850 
638 
/':) J 
1,I,ro 
r'l f) 
1, 
2,989 
200 723 
456 f,56 
889 940 
696 634 
39 I,) 8 
1,600 
'l!'R 
197~ 
f120 
1,175 
2,04,) 
fiRS 
160 
86ft 
169 
363 
220 
282 
290 
3,119 
80 
562 
529 
1,90 
1,100 
395 
I, ,417 
31 
1,093 
243 
365 
188 
290 
2,790 
267 
1",166 
3 ,ii 20 
862 
1,042 
6,123 
f;I,O 
334 
306 
570 
1,308 
766 
1976 
909 
1,224 
1,166 
001 
183 
1,129 
218 
199 
206 
310 
297 
3,3S0 
80 
613 
531 
516 
1,313 
345 
4,631 
32 
1,133 
243 
l,OO 
]89 
299 
3,68 L, 
329 
6,421 
3,968 
1,005 
1,016 
6,611 
650 
345 
156 
550 
1,520 
887 
27,459 28,109 
2,401 3,091 
292 322 
461 1,90 
967 986 
715 895 
387 1,06 
1,520 
282 
<147 
2"3 
1,001, 
1,230 
311 
,lJ7 
'-D 
Table Estimated 
County 
riean Fork 
Eountiful 
Brighan City 
Cedar City 
Centervil 
Clearfield 
CHnton 
Delta 
Duchesne 
[phrair, 
Fillr,ore 
Grange r-Hun ter 
Green River 
Heber City 
Hvrur, 
~~eysvil ' 
La:Jton 
Lr:hi 
Logan 
Yanila 
:ridvale 
~'ilford 
;-foab 
;·rODt icel 
~'~organ 
~rurray 
,:orth O~'den 
Ore", 
Pleasent Crove 
Price 
Provo 
field 
Riverdale 
Riverton 
Roos(-:velt 
Roy 
t. 
,373 
17,039 
11, 
7,543 
8,833 
1, 
1,576 
1, 
15,71,5 
1,075 
10,265 
3,529 
18,7 
4,682 
1,299 
16,806 
70,197 
18,652 
II,7 
36,047 
!~, (112 
1,912 
Q,239 
1961 
,453 
17,928 
11,956 
7,550 
9,14 
1,0 1,8 
1,579 
1,583 
,880 
1,071 
10,604 
3,57t, 
19,000 
4,693 
1,323 
16,939 
,387 
19,817 
4,814 
37,31,6 
I, ,1;18 
1,925 
9,672 
served 
1962 
,532 
18,893 
12, 
7,550 
9,1;53 
1,086 
1,582 
1,564 
,860 
,067 
11,220 
3,621 
19,200 
1;,704 
1,353 
17,187 
3,1,65 
70,746 
20,200 
It, 
,756 
4,42 /i 
1,941 
10,180 
1963 
6,695 
20,205 
12,412 
,500 
9, /63 
1,161 
1,586 
1,545 
25,975 
1,063 
2,0 1,8 
11,660 
3,705 
19,800 
4,715 
],386 
17,720 
3,671 
70,714 
20,608 
i;,925 
39,485 
1;,430 
1,992 
1,957 
10,900 
50 Utah municipal water systems: 1960-1976. 
,658 
21, 
12,640 
"? 71' 
f )/..1...1-
10,073 
1,247 
1,589 
1,526 
30,000 
1,059 
2,191. 
12,210 
3,756 
20,300 
1965 
6,731 
22,124 
12,868 
"7 (1') C 1'.., ..... -' 
2,850 
10,383 
1,278 
1,592 
1,507 
32,050 
1,055 
2,19 /; 
13,086 
3,798 
20,500 
7,200 7,300 
726 
1,408 
17,9 
3,961 
70,463 
21,05!, 
4,973 
,408 
41,123 
4,436 
2,041 
1,972 
11,396 
4,737 
1,446 
18,130 
it, 13 7 
70,304 
21, 
5,070 
9, 1,7S 
42,85" 
4, t, /, 2 
2,100 
1,986 
11,692 
6,811 
24,329 
13,096 
8,120 
2,900 
10,690 
1,309 
1,596 
1,488 
33,490 
1,051 
2,201 
13,803 
3,819 
21,000 
6,924 
25,703 
13,32" 
8, 2l~2 
2,950 
11,000 
1,400 
,599 
1,469 
35,230 
1,0,,6 
2,208 
14,397 
3,876 
21,200 
1968 
7,213 
26, 7 
13,552 
8,S8 l , 
2,950 
11,600 
1,452 
1,602 
1,1;50 
36,970 
1,0/12 
3,021 
2,228 
14,810 
3, 
21,600 
1969 
7,379 
26, 
13,780 
-",,: 
, 1'"+'; 
3,100 
]2,458 
1,544 
1,606 
1,431 
"2,000 
1,038 
3, III 
2,284 
15,255 
3,991, 
,000 
7,500 7,500 7,600 7, 
4,748 
1,341; 
1,471 
18,635 
4,310 
70,121 
22,393 
5,121 
9,510 
44,538 
I, ,448 
2,274 
2,036 
11,872 
",759 
1,384 
1,504 
18,8S i , 
4,475 
70,010 
23,115 
5,193 
9,573 
1,6,400 
4,454 
2,415 
2,065 
12,l;l8 
4,770 
1,443 
1,524 
18,970 
,821, 
69,863 
24, 
5,212 
9,613 
48,103 
4,460 
2,858 
2,084 
12,964 
4,781 
1,l,69 
1,570 
19,355 
5,005 
69,780 
25,075 
5,284 
9,328 
51.,1,,8 
4,466 
3,342 
2,100 
13,505 
1970 
7,71.3 
27, 51 
14,007 
B" ~/16 
3,268 
13,316 
1,768 
1,610 
1,4ll 
42,222 
1, 
3,171 
2,340 
6,192 
15,652 
1',035 
,600 
7,800 
1,304 
';,793 
1,431 
1,586 
21,206 
5,182 
69,728 
26, 
5,351 
9,648 
53,13J 
1;,1,71 
3,704 
Salt Lake Citv 224,996 227,408 230,454 234,668 236,208 239,536 241,302 242,570 243,628 244,492 
2,111 
14,347 
7,153 
249,879 
Sandy 
th rC2.n 
So,"rh 
South Salt Lake 
Spanish Fork 
Sunset 
Tooele 
\,'e rna 1 
~:ashington 
rraCt~ 
\':est Jordan 
Hoods Cross 
l." J 5 If 
8,600 
6,472 
4,235 
r») 4fd 
1,470 
9,074 
6,558 
4,803 
6,521 
1,565 
9,192 
6,641, 
5,12 11 
6,601 
1,065 
__ ~_'C _______________ _ 
1,668 
9,418 
6,729 
5,424 
6,6['.1 
1,139 
1,77l 
9,866 
6,815 
5,588 
2,OJl; 
10,164 
7,450 
6,900 
5,648 
2,193 
10,030 
7,500 
6,987 
6,138 
2,354 
10,273 
7,600 
7,045 
6,168 
2,517 
10,588 
7,700 
7,073 
6,207 
8,889 9,010 9,132 9,25" 9,307 
6,7 f,l 6,8i;1 6,921 7,001 7,081 
1,239 1,483 1,753 2,105 2,432 
2,717 
10,747 
7,755 
7,148 
6,220 
9,350 
7,161 
2,709 
2,942 
10,900 
7,810 
7,565 
6,268 
9,1,00 
7,241 
1,,221 
C), 121, 
1971 
,092 
28,431 
11;,300 
:;,2()C 
3,500 
13,283 
2,047 
1,703 
2,224 
1,491 
1;4,065 
1, 
3,245 
2,485 
6,523 
16,116 
4,359 
23,000 
249 
8,000 
1,315 
4,618 
1,506 
1,613 
23,718 
5,257 
69,395 
27, I! 92 
5,491> 
9,685 
5t~,421 
!;,480 
3,902 
2,573 
15,000 
7,420 
252,420 
3,060 
10,080 
7,9U, 
7,62~ 
6,268 
10.JOO 
7,1,/.l 
4,453 
3,111(, 
1972 
8,341 
29,021 
14,600 
9,586 
3,825 
13,250 
2,240 
1,730 
2,278 
1,571 
45,909 
1,025 
3,349 
2,630 
6,85 1; 
16,667 
4,891 
23,500 
272 
8,1.50 
1,326 
4,443 
1,581 
1,632 
24,649 
5,700 
69,062 
29, 
5,590 
10,181 
55,711 
4, 
,174 
2,851 
3,035 
15,500 
7,794 
255,017 
3,120 
11,246 
,138 
7, nil 
6,240 
1.l,200 
7,,, 5 7 
6,519 
3,221 
lQ 
8,839 
29,575 
15,000 
9,908 
4,200 
13,217 
2,657 
1,891 
2,306 
1,651 
47,753 
1,021 
3,1;53 
2,776 
7,184 
17,222 
5,210 
23,900 
294 
8,500 
1,337 
4,268 
1,657 
],650 
24,821 
6,375 
68,730 
31,934 
5,847 
l0124t~ 
57,000 
1,,536 
,315 
3,180 
3,2 /,0 
16,099 
8,582 
269,023 
3,627 
11,498 
9,303 
8,339 
6,201 
11,800 
7,79H 
8,320 
3,2/,8 
1~7ft 
9,586 
29,907 
15,300 
10,128 
4,500 
13,317 
3,363 
1,955 
2,331 
1,736 
49,597 
995 
3,557 
2,957 
7,369 
17 , 568 
5,693 
2/',200 
320 
8,750 
1,310 
4,381, 
1,692 
1,680 
25,611 
6,627 
68,979 
33,328 
6,200 
10,379 
59,000 
1,,7 1.0 
4,494 
3,311 
3,620 
15,440 
,903 
272,12 1, 
25,600 
3,745 
11,552 
8,900 
8,780 
6,230 
12,568 
7,852 
10,1;00 
3,232 
1975 
0,818 
30,358 
15,800 
10,349 
4,800 
13 ,,,16 
3,629 
2,016 
2,198 
2,380 
1,820 
55,640 
968 
3,595 
3,132 
7,553 
18,333 
6,160 
24,500 
345 
0,000 
1,283 
4,500 
1,726 
1,723 
27,112 
7,036 
69,228 
36,091 
6,512 
11,068 
61,000 
4,874 
,707 
3,442 
4, 
16,781 
9,292 
275,000 
36,000 
4,098 
11,800 
9,01,1 
'),21 
6,300 
13,320 
8,078 
11,40S 
3,219 
1976 
lO,900 
31,514 
16,100 
10, sao 
5,160 
13,288 
4,660 
2,220 
2,200 
2,U5 
1,950 
59,357 
960 
3,633 
3,369 
7,800 
19,000 
6,742 
21,,800 
360 
9,300 
1,300 
,h16 
1,775 
1,766 
28,000 
7,445 
69,100 
39,278 
7,110 
10,836 
63,000 
5,100 
4,841 
3,687 
It ,250 
,600 
9,861; 
279,388 
43, 
4,605 
12,184 
9,088 
9,812 
6,313 
13,250 
1 I; ,11,0 
11,200 
15,360 
3,267 
IV 
o 
Table 10. Estimated per withdra'l.;ral rates for 50 Utah munic 
yc;ar----
Court\' 1960 1961 196 T196 3 -- -1964--1965'--19 67'C6-;----:;-1;:;-9 67C7O;- -1%8'-1969' 
American Fork 
Bountiful 
Brighar;: ity 
Cedar Cit·.-
Cent ervi 1 
Clearf iel,: 
C1 i.ntol' 
Delta 
Duchesnf> 
Granger-~l.lnter 
Green River 
lleher 
Ilyrun 
~y~i 
Layton 
Lehi 
Logan 
Manila 
Hidv6.1c: 
Hilfor" 
Hoab 
Monticello 
~jorgan 
£.1urray 
North 
Ogden 
Orem 
Pleasarc '.-rove 
Pr ice 
Provo 
Rich fie 1,: 
Riverd" 1 
Rivertcn 
Roosevelt 
Roy 
St. Gecr~~ 
Salt La"" City 
Sandy 
South 
SOli 
SOli tll Salt rake 
Spani sr' 
Sunset 
Tooe 
Vernal 
Wastl 1err3C~ 
\'es t 
\~oods ( 
174 
547 
195 
7 
328 
281 
114 
1 5 
!, 
" 2 
129 
324 
176 
2"0 
21 
142 
301 
312 
369 
76 
259 
99 
8L1 
F, 
166 
130 
408 
191 
159 
99 
328 
287 
112 
109 
171 
329 
405 
131 
338 
174 
223 
237 
149 
357 
325 
349 
185 
255 
96 
79 
337 
148 
106 
132 
85 
603 
222 
203 
102 
210 
391 
119 
103 
171 
353 
442 
141 
340 
188 
242 
236 
21,1 
147 
305 
317 
312 
180 
255 
102 
89 
295 
160 
77 
176 
159 
109 
577 
211 
167 
11 
340 
409 
120 
119 
471 
183 
27 1, 
469 
164 
339 
195 
231 
243 
241 
146 
285 
279 
174 
350 
176 
238 
105 
77 
245 
161 
73 
177 
169 
98 
652 
226 
162 
131 
488 
411 
126 
143 
451 
187 
323 
403 
202 
189 
337 
202 
208 
231 
241 
176 
280 
302 
173 
417 
182 
246 
14 
1'6 
236 
165 
371 
/!,!, 
1 
163 
107 
750 
218 
133 
143 
97 
484 
400 
US 
124 
497 
169 
238 
f; 7.5 
260 
71 
300 
190 
l66 
243 
255 
138 
238 
294 
291 
205 
400 
184 
217 
100 
88 
219 
218 
156 
28 
81 
175 
i53 
102 
740 
257 
123 
175 
157 
509 
461 
158 
167 
518 
205 
330 
447 
259 
200 
371 
329 
222 
159 
272 
293 
165 
269 
315 
343 
226 
504 
271 
280 
127 
96 
243 
249 
184 
289 
38 
163 
164 
106 
365 
230 
109 
151 
131 
548 
439 
149 
167 
595 
170 
305 
413 
268 
200 
307 
319 
22[, 
156 
274 
276 
150 
206 
298 
330 
227 
559 
210 
2l,6 
127 
78 
248 
226 
166 
329 
84 
168 
156 188 
106 109 
397 42J 
243 233 
98 86 
145 140 
135 157 
552 560 
435 452 
149 156 
194 284 
391 
594 596 
173 195 
285 305 
428 420 
266 2M 
205 
325 371 
335 332 
209 229 
148 142 
266 269 
271 301, 
137 179 
228 258 
285 290 
322 328 
2ltl 220 
474 519 
216 245 
236 287 
121 133 
86 87 
2l,~ 269 
217 241 
166 199 
<'00 l,2S 
91 93 
158 162 
systems: 1960-1976. 
170 
103 
39] 
23(1 
137 
138 
133 
559 
451 
15 I , 
294 
388 
5P(l 
234 
173 
:!8L, 
491 
273 
395 
2ll 
355 
337 
212 
106 
279 
289 
212 
275 
34C 
169 
148 
219 
224 
255 
11 
Rf 
266 
258 
174 
'36t~ 
100 
, 
152 
186 
110 
370 
127 
143 
143 
534 
219 
439 
173 
201' 
383 
532 
203 
178 
253 
1;94 
370 
276 
If 38 
228 
339 
374 
205 
114 
250 
30e 
285 
226 
279 
187 
1+28 
216 
220 
298 
154 
98 
250 
263 
191 
362 
96 
164 
205 
106 
31+0 
235 
125 
148 
160 
525 
335 
446 
174 
216 
~10 
492 
198 
21,7 
221 
506 
339 
277 
f.,56 
258 
357 
386 
221 
111 
266 
317 
316 
264 
315 
388 
184 
203 
435 
249 
217 
304 
15(1 
111 
286 
221 
199 
3/,2 
lUI 
191 
180 
11 
358 
235 
95 
11,3 
147 
481 
394 
293 
15'1 
215 
1,35 
513 
171. 
204 
203 
518 
218 
330 
435 
233 
179 
390 
233 
99 
267 
29& 
321 
21,8 
298 
383 
184 
200 
521 
222 
197 
265 
1.51 
1[19 
293 
229 
176 
351 
<)1 
223 
---
1974---19Ts 1976 
218 
410 
235 
21.5 
146 
465 
380 
45 
105 
22(1 
1"25 
1,86. 
194 
202 
182 
274 
331 
446 
261 
308 
f,31 
265 
105 
258 
32:; 
331 
264 
305 
207 
271 
426 
260 
242 
312 
320 
163 
108 
198 
201 
349 
02 
265 
23 
10" 
355 
91 
176 
128 
1,93 
274 
325 
437 
154 
226 
422 
1,63 
178 
164 
176 
lr9L;. 
246 
333 
519 
222 
299 
/;60 
282 
104 
241, 
260 
363 
258 
280 
360 
194 
24L. 
39 n 
214 
226 
274 
217 
195 
107 
293 
212 
168 
311 
96 
231 
106 
198 
235 
97 
216 
128 
245 
256 
352 
417 
156 
228 
462 
432 
181 
189 
11,0 
512 
244 
33/" 
513 
237 
292 
£,.64 
360 
255 
277 
387 
2.5 7 
288 
3I;9 
195 
116 
355 
224 
246 
275 
235 
191 
110 
297 
250 
176 
238 
104 
i"ure 7 
AMERICAN FORK 
BOUNTIFUL 
BRIGHAM CITY 
CEDAR CITY 
CENTERVILLE 
CLEARFIELD 
CLINTON 
DELTA 
DUCHESNE 
EPHRAIM 
FII_LMORE 
GRANGER HUNTER 
GREEN RIVER 
HEBER CITY 
HYRUM 
KAYSVILLE 
LAYTON 
LEHI 
LOGAN 
MANIUI, 
MIDVALE 
MILfORD 
MOAB 
MONTICELLO 
MORGAN 
MURRAY 
NORTH OGDEN 
OGDEN 
OREM 
PLEASANT GROVE 
PRICE 
PROVO 
RICHFIELD 
RIVERDALE 
RIVERTON 
ROOSEVELT 
ROY 
SAL T LAKE CITY 
SANDY 
SOUTH -JORDAN 
SOUTH OGDEN 
SOUTH SALT LAKE 
SPANISH FORK 
ST GEORGE 
SUNSET 
TOOELE 
VERNAL 
WASHINGTON TERRACE 
WEST JORDAN 
WOODS CROSS 
gallons; capita; day 
acre feet; capita; year 
meter 3 ; capita; day 
Per capita withdrawal rate 
1975, and 1.97fl. (The vc-:~t· Cd 
(:1(,:» p (' r C;I P i l:l \v i I il d 
150 262 
109 
50 Utah Inuni ipal systems' average l) 1"7. 
r('sent the rntioDnl (150) :lnd st:ltc\.,Iide 
Table 11. Per capita withdrawal rate ( cd) statistics for 50 Ut8fl municipalities: 1960-1976. 
Statist ics 
---.-~-.... -.. -- --.. -.----
Years of Standard 
Hunicipahty Data Mean DeviatIon Minimum Maximum 
-~ .... ~---------------.-- .................. --~ .... --
American Fork 17 179 27.8 132 231 
Bcunt if ul 17 107 8.9 85 130 
P,righ;:m City 9 361 62.7 198 421 
Cedar Ci ty 11 223 19.3 191 ~57 
t'rvj Ill' 109 lS.7 86 
1"arfie1d 17 165 27.0 138 
Clinton 17 128 23.7 78 
17 450 lOS.S 210 
Ducl\,"slH' 265 
l:phrnim 6 334 62. 219 394 
F1J JnHlte 17 406 60.2 2F.l 461 
(; r ... :ltJ".(~ (-Hun t (. r 1.7 ]1,4 12.5 110 1.74 
re{~ll E lve r 13 206 1,9. ] j 2 II :9/, 
!le be r 9 1112 27.3 387 462 
Hyrum II, 516 56.2 I .. J::: 596 
Kaysv i Ut' 7 19/" 2LO 171 23£, 
LClyt.on 17 186 20.6 1(,9 it, 7 
Lehi 17 272 71.7 II,O .';15 
Logzln 17 1,59 I,L5 4(13 51" 
Mnnila 6 282 59.8 218 370 
Ni.dvc.lle i3 283 39.1 202 334 
~lilford 457 114.3 395 519 
Moab 17 199 40.7 129 261 
}1anticel10 11 318 54.4 179 371 
Horgan 17 361 f19.3 300 464 
:·1urray 17 223 {,S .f, IH 360 
~:()rth Ogden 15 147 47.1 99 242 
Ogden 17 254 16.6 223 279 
Orem 17 273 31.4 215 325 
Pleasanl Grove 17 220 90.6 138 387 
Price City 13 242 26.0 180 269 
Provo 17 302 20.6 275 357 
Richfield 17 338 34.6 279 400 
Riverdale 14 197 19.7 169 ~27 
Riverton 5 207 58.8 116 =71 
Roosevelt 17 429 7],7 312 559 
Roy 17 213 30.7 176 271 
Salt Lake City 17 265 25.8 217 312 
Sandy 3 257 
Sou th Jordan 17 132 31.2 96 195 
South Ogden 17 93 12.0 77 III 
Sout.h SnIt Lake 12 266 25.5 219 297 
Spanish Fork 17 2/,1 33.5 198 337 
St. George 7 225 16.4 197 246 
Sunset 17 174 16.2 148 201 
Tooe 1(, 1 208 
Vernal 13 336 53.0 226 429 
Washington Terrac(:: 17 91 9.9 73 106 
\-,Iest Jordan 7 245 40.1 168 296 
Woods Cross 15 187 32.1 152 265 
............. -~-.. -.~".-... ------
rv 
vJ 
500 
450 
.--.. 400 
0 
0 
<.9 350 
----
W 
~ 300 
0::: 
~ 250 
« 
3: 
« 200 
0::: 
0 
:r: 150 
f-
3: 100 
50 
r 
r' 
~ 
ADD = .48 (YEAR -1922) + 238.77 
o ~---~~--~----~----~----~--~ 
1920 1925 1930 1935 1940 1945 1950 
TIME 
\tv 
= 1.47 (YEAR - 1922) + 325.83 
I~I 
= AVERAGE DAilY DEMAND (ADD) 
2 PEAK MONTH DEMAND (PMD ) 
1955 1960 1965 1970 1975 
8. Per withdrawal rates (gcd) for the Ogden City Water 1923-1976. 
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9. Per capita ,.,rithdrawal rates (gcd) for Bountiful, Ogden, Provo, and Salt Lake City: 1960-1976. 
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Table 12. Salt Lake City 
withdrawal rate 
Ogden 
gcd) s 
.~_~:='lunicipillity 
r capita 
istics. 
Statistics Salt Lake Citya Ogden 
Tir:!(; period 
Sample size 
Haximum 
Ninimum 
Range 
1·1e;;n 
tandard deviation 
Hedian 
1923-1969 
47 
250 
179 
71 
214 
21.1 
211, 
ClSource: Kirkpatrick (1976). 
1923-1976 
54 
307 
209 
98 
251 
26.2 
245 
again for Bountiful low per ca ta withdrawal 
rate is the vailability 0 water from a 
separate pres ure irrigation system. The 
\1ithdr' I rate in the other three systems 
appears to have stabilized at between 250 and 
300 gcd. 
There e many r sons for differences 
in the per capita w t. rB\,al by users of 
muni ipal Hater. Some of the r sons that 
have been sug ested include differences 
in climate, s e of city or town, t.ype 
of domestic residence, 1 t Sizes, types 
f industries usi municipa IVater, avail-
ability of irrigat water for outdoor use, 
amount and type of water charges, condition 
of nveyance system, use or non-use of 
meters, and a wide var ety cf socio-economic 
factors. In Chapter IV several determinants 
of muni ipal water usage wi 1 be discussed in 
detail. 
As a caveat on the use f per capita 
withdraIVal r tes for small munic pal systems, 
a br ef examination of Amalga's water system 
is 1n order. Amalga is a rural community 
in C che County with populatio:1 of 210 
and an average capit withdr wal rate 
of 168 gcd. A f rst glance this number 
m ght appear excessive. The tOHn is, how-
VCr', the hOthe of a large heese manufac-
turing plant. This firm uses approximately 70 
percent of the tOHn's culinary IVater. Amalga 
is so the (lOme of ever'al large dairy 
herds; COl-IS, in fact, out numbe the tOIVn's 
human inhabitant. rne cattle drink culinary 
w ter and the milking facil ties are cleaned 
using town Hater. When the town's unique 
ituation considered, its water withdraIVal 
cannot be considered excessive. Thus, care 
shoul be taken in the interpr tion of per 
CapiL vLithd 1 rates. 
"iat r' demand do not remain constant 
hrougho t the vear', t'ionthly, \-leek y, 
d ily, hour and lnstantaneous variations in 
\-Jater' IVith raIVal 0 ur. In the summer 
months, more \-Jater is consumed in drinkin , 
bathing, and wateri lawns and garden . 
\.;eekends and holi a s residential w ter 
withdra\-lal may be h Several munic 1 
water utili managers expressed concer'ns in 
res ndin their questionnair s acout 
t r em being character ized by aver e 
daily per capita withdraIVal rates. They fe t 
that for design purposes pc month an~ peak 
day were more reliable stat I tics. 
In a recent study, Hughes and Gross 
(1979) examined 14 UlClh and \'Icstern Color' a 
public water systems. Average dail and ~eak 
month data were available for all systems 
and peak day measurements were available for 
10 systems. Using r ression analy is, ;:eak 
month and peak d en:ands were corre ted 
with average daily emand. 
Hughes 
C emand can be 
relationship: 
Gross found that peak monthly 
stimated using the follolVing 
-108,1 + 2.432 ADD' ( 1) 
where PMD equals pe k monthl demand, ADD 
is avera daily ane an P and AD 
ar in gcd. The relationship s plott 
in Figure 10. This functi n should be an 
adequate predictor as its is 0.932 (where 
1.0 implies perfect correlation). 
Sin e many IV ter supply components 
(Le., treatment plants, sto facilities, 
pump motors, etc.) re size using demand 
during the pe8k 21.! hour period, a relation-
ship between average day and peak d demand 
is im rtant (see Figure 10). Hu es and 
Gross nd that: 
-49,4 + 2,497 ADD (2) 
where PDD is peak d 
are n gcd. The R 
is 0.953. 
demand and and D 
for this re a ionsh p 
The annual daily demands reported in 
Figure 7 can be used to estimate peak 
monthly and peak daily demand. Since storage 
components of a municipal \,ater system are 
generally des ned for monthly flows while 
transmission facilities are usuall des ned 
for daily flows, the designer mu cons er 
usage over both periods in system design. 
!i~_~er::~.~ .. (;..:l~ 
The 1975 fee structur'es for culln r'Y 
water in the study municipalities ~ ra 
analyzed. Table I indicates the pri s 
asso i ted with th vl).thdr<Jwal var'j"u 
quantities of \.;a r exampl house-
hold in American Fork wou d e 
$ 6 . 3] for 7 9 11 0 n s ( tat e \-J ida v r' ,If: e 
month) and $ . ') r :):),OLI llens (s t.e-
wide pe l< m nth). An est m ted aver'2ge 
monthly \-Jat.er bill s $5.58 ( r $0.236 er 
1,000 gallons) and an esti;r;ated Hater 1 
Table 13. Hypothetic user fees for 50 Utah municipalities using 1975 rate structures. 
.. _---_._." 
Cost -;;T'j:later . 
Sys tern 
Hunicipalities Average }!ontha Peak ,;ont h b Average Nonth C 
(S/1000 gallons) 
American Fork $ 5.58 ( . 236) $10.07 
Sount if til 3.10 ( .295) 3.81, 
Brigham City 8.88 (.2GO) 16.78 
C(:da r City 6.28 (.255) 9.85 
Centerville {,.68 (.4b.6) 5.97 
Clparfield 5.20 ( .21,8) lL75 
eLi nt on 2.23 (.170) 3.71 
DelL; 7.08 (.169) 12.91, 
Duchesne 8.88 (.308) 13.61 
Ephraim 10.1,5 (.284) 17 .89 
FUlmore IO .19 (.221\) 18.08 
Gr ang(' r-IiUll ter 6.00 (.362) 7.15 
Green River 11.85 ( .502) 20.84 
H(,be r Citye 4.00 4.00 
Hyrum 8.72 ( .185) 16.53 
Kaysville 4.18 (.227) 7.10 
Layton 5.28 ( • 28 7) 8.20 
Lehi 4.65 (.253) 6.89 
Logan 11.06 (.2l0) 23.77 
Hanila 15.63 (.595) 28.75 
Midvale 6.84 (.200) 13.60 
Milford 1,.75 4.75 
Noab 7.84 (.299) 13.61 
Mont Icello 7.88 (.250 ) 16.31 
Horgan 6.82 ( .144) 14.70 
Murray 6.26 ( .198) 10.99 
North Ogden 4.00 ( .381 ) 4.39 
Og:den City 7.71 (.294) 14.27 
Orem 7.09 (.245) 10.09 
Pleasant Grove 12.86 ( • 350) 27 .31 
Price City 9.25 (.352) 19.75 
Provo 7.78 ( .228) 13.78 
Richfield 9.19 (.250) 19.51 
Riverdale 5. 3 ( .249 ) 8.60 
Riverton 7.20 (.342) 10 .9l, 
Rc'os evelt 14.50 (.345) 26.70 
Rc,y 5.09 ( .215) 9.36 
Salt Lake Ci.ty 5.06 ( .175) 9.86 
Sandy 8.91 (.377) 16.12 
Sou th Jordan 6.89 ( .375) 10.33 
South Ogden 2.35 (.22l,) 3.09 
So. Salt Lake 6.79 (.216) 14.22 
Spanish Fork 4.79 (.207) 8.01 
St. George 7.65 (.291) 12.07 
Sunset 5.58 ( .304) 8.68 
Tooele 4.47 ( • 213) 7.74 
Vernal 6.28 ( • 217) 12.31 
Washington Terrace 5.75 ( • 5l,8 ) 5.75 
\</e5 t Jordan 9.06 (.345) 15.62 
Woods Cross 5.33 (.226 ) 9.82 
----_._--_.-
a From Figure 7. 
bComputed using Equation 1. 
CAssumes a water withdrawal of 262 gallons/capita/day x 30 days/month x 
3.5 persons/connection. 
dComputed using Equation 1. 
(' Flat: rate. 
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~uring the system's peak month is $10.07. (A 
system's average monthly water withdrawal is 
aken [roJ] Fie\ure 7 and monthly water 
\,d thdrawal is computed rom Equation 1.) 
The highest price charged for 27,930 gallons 
is $16.15 and the lO\"est is $4.68 The 
system w th the highest estimated monthly 
bill is Manila and the lowest is South 
Ogden. 
The charges in Table 13 represent 
only the user fees associated with individual 
meter' readings, and not necessarily the 
ctual costs of supplying water. Many 
nJunicipalities located in water conservancy 
di tricts defray part of system costs 
through a pecial tax a] 10l'Jed by the "Hater 
onservancy Act" (Utah Code Annotated, 
Title 73 Chapter 9). It is the cumbination 
of the valorem tax and the user fee which 
re esent the real cost of water to the 
cus orner. To conclude, from Table 13, 
therefore, that water in a iven community is 
c atively Inexpensive \vithout examjning 
ot er sources of financial support may be 
improper. Only user fees are reported in the 
table because a water user's decision on 
whether or not to conserve is based on these 
fees. 
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Table 14. Per c 
1960-
ita return flow rates (gcd) statistics for 13 wastewater facilities: 
6. 
Faeili ty 
Rrigharn City 
Central i'ieber 
r-Hun t era 
Hu r ray 
No rt. h Davis 
Ore", 
Provo 
Salt Lake" 
St. George 
c:ou th Davis, North Plant 
South Salt Laked 
i,-c0mmunity 
N 
17 
IS 
4 
7 
7 
9 
3 
13 
8 
3 
8 
7 
12 
!-lean 
125 
346 
102 
372 
127 
169 
105 
232 
179 
197 
114 
323 
129 
-.-----.----~- ---,,--,,--,,--'''-------
alncludes Kearns. 
RIver Heigh ts. 
Includes Emigration Canyon. 
dlncludcs Chesterfield. 
,,-~---
Stat istic 
S.D Hin. Hax. 
19.5 94 150 
26.9 315 396 
61- 302 494 
18.5 92 152 
7.9 154 175 
8.7 211 25(1 
26.2 1L.S 219 
5.0 106 120 
27.3 262 31.0 
9.5 115 148 
,,---.. -~--~-, -------_. --... --.------
The yearly quantity of water discharged 
by Utah wastewater systems for t er od 
1960 to 1976 is n output from the 
are illustrated n Figure 11. As is illus-
trated by the Central Weber comparison 
(return flow rate exceeds wi thdra\,al rate), 
infiltration and interflow from groundwater 
can complicate consumptive use estimates. 
are population served estimates iJnd ver 
daily per ca ita return flow rates. Figures 12 and 13 contain time-series 
withdra\-Ial, return flow, anc consumptive use 
rates for two of Utah's largest munici-
p21ities--Salt Lake City and Provo. While 
Provo's consuiliptive use has remained rela-
tively constant (25 percent of the withdrawal 
rate); Salt Lake City's has been inexplicably 
erratic. . 
mean, standa deviation, minimum and maximum 
of the time series per capita return flow 
rates are contained in Table 14_ 
The difference between withdrawal and 
return flow rates in water versus wastewater 
systems wi th simi lar geographical boundaries 
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Figure Il. Per capita withdrawal and return flow rates (gcd) for 13 Utah areas: average of 
197 /+, 1975, and 1976. 
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This chapter summarizes the industrial 
water inventory conducted by the Utah Water 
Research Laboratory. The principal objec-
tives of the inventory were to: 1) estimate 
the quantity of I.;ater I.;i thdrawn by a repre-
sentative sample of Utah industries and 2) 
estimate per employee (or per unit of output) 
withdrawal and return flow rates. 
To accomplish these objectives, ques-
tionnaires were mailed out by the Utah Water 
Hesearch Laboratory. For firms not re-
sponding to the mailings, personal visits 
were made--either to the firm itself, to the 
water system supplying the firm, or both. 
Firms covered in the survey account for over 
SO percent of Utah's total employment 
in manufacturing, steam-eJectri.c generation, 
and military categories. 
The yearly quanti ty of water vii thdrawn 
by inventoried industrial firms for the 
period 1970 to 1976 is available from the 
output of the IMS. Also available are 
quantities of water obtained from surface, 
groundl.;ater and high-quality sources. 
Tbe IMS also aggregates industrial firm data 
to county and statewide totals. 
The gross amount of water wi thdrawn 
and consumed per kilowatt-hour was estimated 
for each of Utah's four major coal-fired 
electric power plants. The average with-
dl~awal, consumptive use, and return rate 
for each facility are ShOIHI in Table 15. 
The reason for the large water with-
drawal rate at plant one, is its once-
through cooling system. In once-through 
cooling, I.;ater' is cir'culated through the 
steam condensers once, and the heated water 
is discharged directly to 3 natural water 
body. Thus, there is a lar'i.\e water require-
nient, but consumptive use is usually small. 
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'written on water', Olle nlighr say 
of each day's flllx alld lapse 
Tomlinson 
The other plants have closed cooling 
systems. With closed systems, water is 
recirculated through condensers and cooled 
in towers or ponds through spraying or 
trickling. Cooling ponds serve for storage, 
and evaporation rates are largely a function 
of pond design and the local environment. 
Evaporation cooling towers generally consume 
more water and are also more expensive. In 
closed systems, water consumption consists of 
two parts. 1l~1ake-up-water" is added to 
replace water lost through evapor3tion and 
drift, and additional water is added to 
replace a "blowdown requirement" of water 
removed from cooling recirculation to prevent 
excessive mineral buildup. 
Excluding steam-electric generation, 
industrial water use in Utah is concentrated 
in five industries: food products (SIC:20), 
petroleum refining (SIC:2911), primary metals 
(SIC:33), hydraulic cement (SIC:3241), and 
inorganic chemicals (SIC:28). Information 
obtained from the UWRL inventory of in-
dustrial water users is contained in Table 
16. Water withdrawal rates are reported in 
gallons per employee per day (ged). 
Water usage by manufacturing firms can 
be divided into three areas: 1) water for 
manufacturing processes; 2) water used as a 
cooling agent; and 3) water for sanitary uses 
(Nemerow, 1971). Water for manufacturing 
processes includes water used in plating 
solutions in metal fabrication, water 
to wash processing equipment in dairy plants, 
water used for dust control etc. The volume 
of water used for cooling varies from one 
industry to another dependi ng on the total 
quantity of heat to be removed. Although 
cooling water can become contaminated by 
small leaks, corrosion products, increased 
salt concentration, or the effect of heat, 
the wastewater contains little, if any, 
Table 15. Water withdrawal consumptive use and return rates for four Utah steam electric 
power plants. 
Plant County Return 
One Utah 110.2 1. 83 108.37 
Two Carbon 0.83 0.61 0.22 
Three Salt Lake 0.76 N.A.a N.A. 
Four Emery 0.91 0.91 0.0 
Table 16. Utah industrial (manufacturing) water withdrawal rates (gcd and m3cd) for major 
water using firms: average of 19711 , 1975, and 1976. 
Withdrawal for (gercent): Rate Flow 
Product Employee (% of 
SIC Code Firm Nanufacture Sanitation Cooling Other ged m3ed withdrawal) 
}!eat Packing 2011 1 79 3 
2 95 1 
Poultry Processing 2016 1 70 5 
Cheese 2022 1 97 1 
2 69 1 
Icc Cream 2024 1 N.A. N.i\. 
2 N.A. N.A. 
Fluid Hilk 2026 1 N.A. N.A. 
Canned Vegetables 2033 1 N.A. N.A. 
Flour 2041 1 85 5 
Bread 2051 1 80 10 
Candy 2065 1 N.A. N.A. 
2 N.A. N.A. 
Sof t Drinks 2086 1 N.A. N.A. 
Inorganic Chemicals 2819 1 82 
Petroleum Refining 2911 1 33 
2 30 
3 45 
Hydraulic Cement 3241 1 97 
2 95 
Steel \>Jorks 3312 33 
Copper Smelting 3331 92 
aNot available. 
bLess than One percent. 
organic matter. Sanitary water will normally 
range from 25 to 50 gallons per employee per 
day This volume depends on many factors, 
including size of plant, d ee of cleanli 
ness required by workers in t e manufacturing 
process, and I-ihether the facility has a 
bathhouse. Estimates of the percentage of 
water used for each of the three areas is 
contained in Table 16. Also estimated is the 
percentage of water withdrawn which becomes 
return flow. 
The largest industrial water user in 
Utah is the Kennecott Copper Corporation in 
Sa) t Luke County. Th Comp8ny chose not to 
respond to the UWRL inventory so the informa-
tion reported is taken from enne (1978). 
Kennecott uses approxima ely 26,000 crE 
1 
Tb 
3 
T 
3 
T 
6 
1 
32 
17 1 453 1.71 80 
4 0 1484 5.59 ~l.A.a 
25 0 1194 4.49 100 
2 0 2486 9.36 98 
20 10 288 1.08 90 
N.lI. N.A. 507 L9J N.A. 
N.A. N.A. 322 .2l ~:.A. 
N.A. N.A. 873 3.29 tLA. 
N.A. N.A. 4851 18.26 N.A. 
10 0 639 2.41 50 
10 0 633 2.38 70 
N.A. N.A. 578 2.18 N.A. 
N.A. N.A. 312 1.17 N.A. 
N.A. N.A. 278 1.05 N.A. 
15 2 8908 33.53 15 
65 T 11760 44.26 N.A. 
67 0 7860 29.58 N.A. 
55 0 11738 1,4.18 N.A. 
T 0 3260 12.27 3 
0 5 3668 13.81 2 
56 5 5109 19.23 10 
6 1 67231 253.03 N.A. 
feet of water per year. The company's water 
is taken from the Jordan River via the Utah 
and SaLl l_ake Cannl and the West Jordan 
Canal, and withdrawn from groundwater. The 
company also imports water from a sprinF in 
Tooele County. 
The state's second largest water user 
is U.S. Steel-Geneva Works in Utah County. 
Intake water for 1974, 197~', unci 1976 aver-
aged 26,000 acre feet per year. This t 
lates to a water withdrawal r te 
gallons per employee per day. 
sources include \'Iest Union Canal, t 
Hivrr, and froundwatcr from wells. 
the plant utilizes treated and untre teci 
water. The treated water is used for 
the furnaces and employee 
untr€ated water is used for cooling, 
scrubbing gases, and lawn watering. 
There are four major oil refining 
facil i ties in Utah. Husky Oil and Phillips 
Petroleum obtain most of their water from 
et'oundwater sources. Phillips, however, 
obtains approximately 25 percent of its 
industrial ,later from urban storm runoff 
reaching Mill Creek from Bountiful. This 
water is treated and us d for processin 
and cool ng. American 0 1 obtains its 
boiler water from Salt Lake City. Water used 
for ooling is obtained from groundwater. 
Chevron Oil purchases both treated and 
u reated water from Weber Basin HCD and 
municipal water from Salt Lake City. The 
four use in excess of 9 mgd or 10 ,000 act'e 
feet per year. This quantity is roughly 
equivalent to a communi of 3~,OOO (assuming 
a pet' ap ta usage of gcd) . Additional 
informati n on the refineries is contained 
in Tabl.e 16. 
Utah has two major firms involved in 
the manufacture of hydraulic cement. The 
fir 1'1 n Nor!', a nCo u n t 0 lJ t a ins its w D t e r' 
from vlel s \·;hile the other ~ocated in 
Salt Lake County, purchases water from the 
Si.llt Lake City Water' Department. Their 
BV raGe \1ithdrawal rate for 1974,1975, and 
1976 was 3,500 gallons per employee per day. 
Additional information on these manufacturers 
is contained in Table 16. 
The UHRL inventory obtained information 
on a plethora of food process in firms. 
Information obtained is summarized in Table 
6. An average withdrawal rate for 1974, 
1976 (weighted by the number of 
is 900 gallons per employee per 
f\ per employee compar ison of the wi th-
draHill I" tes of Ut h's major water using 
manufacturinG sectors 
14. On a per cmpl 
metals and oil refin 
est users of water. 
is contained in Fi e 
ee basis, the primary 
firms are the he vi-
Information on water use at Utah's 
three major military facilities is cont i~ed 
in Table 17. The average \-Jater withdrawal 
for Hill Air Force se, Tooele Army Depot, 
and Dugw y f'rovin Crounds ( fIr-my) 
between 1969 and 19 was 6886 a re feet per 
year. This water withdra\,al is rOll hI 
equivalent to that of a community of 23, 
(assuming a municipal withdrawal rate of 
262gcd). 
Hi Air force Base in Davis County is 
the state's largest emplcyer. Its water is 
supplied from both roundl-Iater sources and 
purchased from the Weber Basin Water Con-
servancy District. Its industrial waste s 
pretreated on the base and then, along wi th 
sanitary waste is treated by the North Davis 
Sewer Improvement District. Hill Field has 
on-base housing and approximately 60 percent 
of its water is used for employee sanitation 
and on-base housi Dugway Provi Grounds 
and Tooele Army se are located n Tooele 
County. They both obtain their 'water frcm 
groundwater sources and dispose of wastewater 
in total containment loons. Information on 
water usage at both fac ities is reported in 
Table 17. 
firms 
The UWRL obtained information on a 
variety of other firms. These facilities are 
reported in the HIS. Included are tree 
universities, the Free ort Center, the 
aerospace industry, and ectronic computinf, 
equipment firms. 
Table 17. Total quantity of \-later withdrawn (and in parenthesis returned) by Utah's major 
military facilities (units = mg). 
Year 
1963 
1961; 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
t <174 
1975 
I9lh 
N.A. 
N.l\ .. 
N.i\. 
N.A. 
~l.A. 
1,298 
1,175 
1,263 
1,194 (530) 
1,177 (£,82) 
1,358 (608) 
1,221 (622) 
1,353 (631) 
459 
l,S5 
[~5 7 
t,I,3 
49[, 
fl3ll 
1,111 
ll98 
552 
389 
1,29 
39] 
'j9f 
33 
AB 
N.A. 
N.A. 
N.A. 
~1.A. 
509 
031 
668 
858 
l,83 
695 
425 
r,00 
406 
3711 
AB 
::/\ 34 
22ldJ 
'!.!~ LI 1 
lOCI 
? ~:F 7 
"(\;'0 
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Figure 14. Per employee withdrawal rates (ged) for Utah's major water using industries: aver-
age 1974, 1975, and 1976. 
It is 
studies to 
common practice in planning 
a small grOlvth trend in 
While some Utah counties 
have some increase in per capita demand 
sin c e 1960, t h s t r end SEem S un 1 ike 1 y to 
continue into the future. The reasons for 
this are threefold: 1) water will become 
inc rea s i 1 Y x pen s i v e 2) ex c e s s s y stem 
leakage 1 be e11mi as water becomes 
more expen ive; and 3) as people move closer 
together they w 11 rcquire less water for 
outdoor usage. 
./\s discus ed briefly in Chapter I , 
per capita water withdrawal is related to 
several factors. An important economic 
determinant of water withdrawal is the price 
paid by the consumer. Demand functions for 
Utah communities have been developed by 
Hughes and Gross (1979) and Gardner and 
Schick (1964). Using data for 24 of the 50 
:';tah municip 1 systems studied, a mathe-
matical function was developed for estimating 
municipal demands: 
c.p -0. .15 (3) 
Ivhere is daily per capita demand ( 
P is t price of municipal water in d 
per 1000 lIons, 0 is the percent 
connect ons without a supplementary OU 
) , 
lars 
e of 
irri ation system and C is 60 for systems 
alon~ th Was tch Front and 90 for the 
remainder of the state. The t-values 
lor the inde dent values are 3.32 and 1.9~ 
rcspective y. The R2 (correlation co-
efficient) equals 0.65. 
he exponent of the price variabl 
(P) is th fr e elasticity. Gardner and 
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Schick (1963) computed a price elasticity of 
-0.77 in 43 northern Utah communities. Howe 
and Lina\,Jeaver (967), for the arid western 
region, com~uted an elasticity of -0.231 
for indoor usage and -0.703 for outdoor' 
usage. Thus combined indoor/outdoor elas-
ticity of -0.52 is appropriate. (This 
means that a 10 percent increase in the price 
of water would result in a 5 percent decrease 
in water withdrawal.) 
For municipalities d 
no water for outdoor 
garden water ,-0.52 
systems, est ates c n 
following equation (James 
-0.231 
Ii ttle or 
nkl ing or 
For such 
using the 
Lee, 1976): 
(4) 
where ADD and ADD are present and esti-
mated demand, Pb and P are present and 
estimated price. The price elasticity of 
-0.231 is from Howe and Linaweaver' (1967). 
Estimates of water demands using Equa-
tion 3 are contained in Table 18. The table 
contains projections for Q3 municipal sys-
tems. Two systems are unmetered--Heber and 
Milford--so price data are unavailable. When 
these systems are metered then a projected 
use can be computed. Five systems--Bounti-
ful, Centerville, North Ogden, South Ogden, 
and \'Iashington Terrace--have complete dual 
systems. Thus future water usc can be 
projected using E4uatio 4. 
Also contained in Table 18 is the ratio 
of projectcd to observed demand. 1\1 thoUf"h 
there are some large differences, half of the 
computed demand estimi.ltes are within + 10 
percent of the bserved values (S(;'f.' Fic\~re 
"(). The c!verage of the r tio i'proxin:at.es 
Table 18. Projected municipal demand in 43 Utah 
System Outdoor Price 
(%) ($/kg) 
------_ ..... 
Ame riean Fork* 70 0.236 
Brigham CHy* 30 0.260 
Cedilr Ci.ty 90 0.255 
Ci (·il rf i dd 90 O.2f,S 
eli l1t on 70 0.170 
Delta 65 0.169 
Duchesne 60 0.308 
Ephraim* 100 0.284 
FH lrnore* 35 0.228 
Granger-Hunter 100 0.362 
Green River* 20 0.505 
Hyrum* 60 0.185 
Kaysvi 11e* 40 0.227 
Layton* 80 0.287 
Lehi 70 0.253 
Logan* 80 0.210 
HanHa 80 0.595 
Midvale* 100 0.200 
Moab 20 0.299 
Monticello* 100 0.250 
Morgan 30 0.144 
Murray* 100 0.198 
Ogden* 67 0.29l, 
Orem* 100 0.245 
Pleasant Grove 70 0.350 
Price* 67 0.352 
Provo* 90 0.228 
Richfield* 60 0.250 
Riverdale 60 0.249 
Riverton 70 0.342 
Rooseve1t* 70 0.345 
Roy'" 30 0.215 
Salt Lake* 100 0.175 
Sandy 90 0.377 
South Jordan 80 0.375 
South Salt Lake 100 0.216 
Spanish Fork'" 45 0.203 
St. George* 90 0.291 
Sunset 100 0.304 
Tooele 80 0.213 
Vernal* 60 0.217 
Wes t Jordan 90 0.345 
Woods Cross 60 0.226 
uni ty· this suggests that there is no bias 
towa a lower or higher value. Possible 
reasons for high and low ratio v lues in-
clude: measurement error; leakage in distri-
bution systems; the extremely low cost of 
water; and the fact there is no consideration 
of population density in Equations 3 or 4. 
Municipal water will, in the future, 
be more expensive as energy and construction 
cost nflate more rapidly than consumer 
price. A. comparison of the U.S. Bureau 
of Reclamation composite construction bid 
.index <Jnci th consumer price index over 
the last decade is contained in Table 1 
Th s COffJ[)<Jr i sun inci icates that construct 
36 
municipalities. 
Projected Observed Projected! 
Demand Demand Observed 
237 227 1. 04 
301 321 0.94 
360 235 1. 53 
2/,0 202 ]. I q 
284 lJt, 2.13 
425 400 1.06 
306 265 1.15 
346 353 0.9S 
331 436 0.76 
203 158 1.29 
202 224 0.90 
400 460 0.87 
222 184 1. 21 
218 185 1.18 
232 166 1.40 
391 505 0.77 
229 255 0.90 
273 333 0.82 
264 240 1.10 
370 303 1.22 
410 452 0.91 
274 302 0.91 
211 252 0.84 
245 287 0.85 
193 360 0.54 
290 260 1.12 
250 317 0.79 
342 362 0.94 
225 199 1.13 
195 210 0.93 
295 390 0.76 
219 233 0.94 
291 287 1.01 
193 214 0.90 
190 183 1.04 
262 293 0.90 
241 220 1.10 
335 238 1.52 
219 181 1.21 
258 208 1.24 
369 286 1. 29 
202 242 0.84 
237 232 1.02 
costs have increased 11 percent faster than 
the general cost of living or about 1 pnrcent 
per year faster than the inflation r te. 
Increasingly expensiv water will rf'sult 
in increasing interest in water conserv ticn. 
As mun i a1 water becomes more Expen-
sive, it wi 1 increasingly cost effec-
tive for municipalities to reduce excessive 
leakage in conveyance systems. In recent 
years there has been an increased interest 
among municipal systems in eliminating 
water wast e. This trend \o]i1] r.ot only 
continue but ecome increasing significant to 
the extent that it will cause a decrease 
in per capita withdrawal rates. 
Table 19. Comparison of the USSR construc-
tion index and the consumer price 
index (CPI) . 
Year USBR cpr (USBR/CPT) 
1967 1.0 1.0 1.0 
1970 1.16 1.12 1.036 
1975 1.87 1.69 1.106 
1976 2.01 1.80 1.110 
An important noneconomic determinant of 
water usage is population density (Romm, 
1977; Kirkpatrick, 1976; Glenne, 1977l. 
Per capita water usage decreases as popula-
tion densities increase. For example, three 
rC0ple living in a house situated on a 1 acre 
(4000 m2 ) use more water than three people 
in a house situated on a 1/2 acre (2000 
m2 ). In the house on either lot, each 
person will use a given amount indoors plus 
one-third the amount of water used outdoors. 
Since the amount of water used outdoors will 
be substantially smaller for the 1/2 acre lot 
(assumi similar landscaping), each person 
will e ctively have a lower per capita 
withdrawal rate. 
As discussed in the next chapter, lot 
size will on the average decrease in Utah as 
people, by necessity, look more toward 
condominium-type multiple dwelling units and 
mobile homes. Because of data limitations, 
this variable was not included in Equation 
3. An increase in housing density, however, 
will cause a decrease in per capita wlth-
dra\'iill rates. 
s 
Studies of the Salt Lake City water 
system indicate that between 50 and 60 
percent of the city's water is used for 
indoor purposes (Kirkpatrick, 1976). Most of 
this water would be expected to be returned 
to a waste treatment facility. Wollman and 
Bonem (1971) have estimated that in the 
Western United States 60 percent of water 
withdrawn becomes return flow. This fugure 
appears reasonable, after examining (if 
infiltration and interflow are ignored) 
Utah's return fiovi data. An exception, 
however, must be made for areas served 
by separate pressure irrigat on systems. 
In these areas, most of he culinar'y water 
is r'etur'ncd (sec South f)elvis in Figure 11). 
I.n f at <IS leakage is eliminated by both 
Hater' nd \.f3stewater systems the overage 
return flow rate should average around 100 
cd (the verage l.Jithdra\1al rate in Utah 
cities served by a separate pressure lrriga-
t ion system). 
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ections 
Intake of fresh water per kilowatt-hour 
is determined by thermal efficiency and the 
rate of recirculation. As thermal efficiency 
rises, gross use (flow-through of Ha er. 
including that which is recirculate) de-
clines, hence intake for any der-ree of 
recirculation declines. Assuming that 
thermal efficiency Hill rise between now and 
the year 2000 and remain unchan ed until 
2020, it has been projected that rates of 
water use of 0,90, 0.85, 0.80, 0.80 and 0.80 
gallons per kilowatt-hour for 1980, 1 90, 
2000, 2010, and 2020 respectively ~ill 
occur (Wollman and Bonem, 1971). These 
wi thdrawal rates are for oal-fired pl ants 
(evaporative cooling); the thermal efficiency 
of nuclear plants is substantially lower. 
Coal and uranium are often viewe:::: as 
alternative sources of energy for future 
electric generation. The cooling required 
for a light-water reactor (LWR) is greater 
than that for a modern coal-fired plant 
producing the same electrical power. Con-
sider, for example, an LWR with a thermal 
efficiency of 33 ercent and fossil fuel 
plant operating a 38 percent efficiency. 
For the same output this difference in 
efficiency results in the release of about 24 
percent more waste heat by the LWR. Because 
a nuclear plant releases all b t a small 
percentage (0-5 percent) of its waste heat 
directly into the atmosphere, the LWR re-
qllires more cooling water than does the 
fossil plant (Harte and EI-Gasseir, 19(8). 
As newer processes become available LWR 
efficiency will increase. 
Table 21 offers several cooling alter-
natives and varying water uses that accompany 
the various technologies. Present nd 
projected electrical neration faeilitie in 
Utah (except the Ha e Plant) are of the 
evaporative cooling type. 
Table 20 Values for computing manufacturing 
water use for a 10 year interval. 
Industrial Group R'T 
Food [,focc'*"sing J • ]1, 1.11, 1.0'> 1.1 
ChL'micah; I .. {.('\ I .. ~1.0 1.11 1.0l, 
Petroleum prod.lets .l .1,6 1.28 l.ll 1.03 
Primnry tnt'tals 1.'39 1.lh 1 .. ( 1) I. I 
Rates 
The following formula 
by Stewart and Metzger (1970) 
industrial water usage: 
was suggested 
for projecting 
(5) 
where It is future industrial withdrawals at 
the time t, 10 is present industrial wi th-
draw Is, and Ft is computed as follows: 
where the four terms 
of the equation are 
E the ratio of 
manufacturing 
employment (Eo) 
(6) 
on the righthand side 
defined as follows: 
future 
(Ed to 
loyment in 
e present 
o the ratio of future output per 
employee to present output 
R the ratio of future recirculation 
to present recirculation 
T the ratio of the present gross water 
requirements per unit of production 
(including recirculated water) to 
the future gross water requirement. 
The terms in Equations 5 and 6 can be re-
written as follows: 
where Wo and Wt are Wo are the present/ 
and future withdrawal rate per employee. 
Combining Equations 5 and 6 
(7) 
The values of 0, R, and T proposed by Stewart 
and Metzger are for a 50 year period. Their 
va:ues are converted to a ten year interval 
in Table 17. Adjusting Equation 7 to handle 
multiple intervals, the relationship becomes: 
IV 
o 
(8) 
where t equals I for the year 1990, 2 for 
the year 2000, etc. 
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Future withdrawal rates can be projected 
usinf1, Equation 8 and the values of (O/R·T) 
from Table 20 and the values for W from 
Figure 14. For' example, the projec water 
withdrawal rate for the food processing 
industry for 2000 equals 
(1.12)2 . 900 1129 
Project ons using Equation 8 are obtained 
using a requirements approach and ignoring 
economic considerations For most industries 
the cost of water supply is generally less 
than 2 percent of production costs and thus 
industrial water demands are generally quite 
inelastic. 
When the price of water gets high 
enough to make it worthwhile, industry will 
recirculate reater quantities of water 
and/or subst te non-water-using procedures 
in the production process. A steel mill in 
California, for instance, reduced its water 
consumption drastically by recirculation. 
Petroleum refini industry has been shift 
toward air cool n . The responsiveness a 
various industries changes in the price f 
intake water and waste discharge were re-
ported by the National Commission on Water 
Quality (1975). A 10 percent increase in the 
price of water can result in a 7 percent 
decrease in water intake by the chern cal 
industry, a 14 percent decrease in the 
petroleum indu and a 16 percent decrease 
in the steel indu ry. 
Water requirements for mining have 
been compiled by the Aerospace Corporation 
(1978). Their estimates are contained in 
Table 18. Mining requirements are dis-
tributed between actual extraction and those 
forms of processing that do not fall under 
the heading of "manufacturing." 
An important future user of water in 
Utah is the energy industries. The proposed 
developments include additional refineries, 
oil shale projects, coal gasification and 
liquefaction, eothermal, and coal slurry 
pipelines. ach energy conversion and 
transportation process requires a consumptive 
use rate as shown in Table 18. Oil re-
fineries have already been discussed in 
ttle manufacturing section. Contained in 
Table 16 and Fi re III are withdrawal rates 
(ged) for Utah s refineries. Table 21's 
consumptive use units are gallons per 
barrel. 
Table 21. Water consumptive use rates for energy conversion and transportation processes. 
Energy System 
Steam-electric nuclear 
Evaporative cooling 
Pond 
River 
Wet-dry radiator 
Steam-electric coal 
Evaporative cooling 
Pond 
Rive r 
Dry radiator 
Geothermal 
Ref ineries 
Oil Shale 
Coal gasification 
Coal liquefaction 
Coal slurry pipeline 
Coal extraction 
Oil extraction 
Natural gas extraction 
Dranium extraction 
Source: The Aerospace Corporation, 1978 
Western States Water Council, 1974 
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Water Needs 
17,000 acre-ft/yr/lOOO m W unit 
12,000 acre-f t/yr /l000 m \.J unit 
4,000 acre-ft/yr/1000 m I.] unit 
2,000 acre-ft/yr/1000 m H unit 
15,000 acre-f t/yr /l000 
'" v' unit 
10,000 acrc-ft/yr/lOOO m W unit 
3,600 acre-ft/yr/lOOO m W unit 
2,000 acre-ft/yr/lOOO m W uni t 
48,000 acre-ft/yr/lOOO m hT unit 
39 gal/bbl crude 
7,600 to 18,900 acre-ft/yr/lOO,OOO 
barrels per day plant 
10,000 to 45,000 acre-ft/yr/250 
million scf per day plant 
20,000 to 130,000 acre-ft/yr/lOO,OOO 
barrels per day plant 
20,000 acre-ft/25 million tons coal 
(1 cfs will transport about 
1,000,000 tons per year) 
~ 20.9 gallons/ton 
~ 171 gallons/barrel 
~ :::.9 mg/bcf 
~ 0.184 mg/ton 

ion 
Utah's growth since 1960 has been 
substantial. Its population in this period 
increased approximately 26 percent. Growth 
along the Wasatch Front--the western face of 
the Hasatch t~ountains between Brigham 
City and Nephi has been phenomenal. Seventy-
seven percent of Utah's people live along the 
Wasatch Front. The population growth in this 
area increased from 6~7,000 in 1960 to 
967,000 in 1975, a 39 percent increase. In 
Salt Lake County, the population increased 
from 383,000 to more than half a million; new 
dwelling units jumped from 3,000 to over 
9,000 a year; and the annual valuation of 
authorized construction rose from $50 million 
to $200 million. 
Substantial population growth off the 
Wasatch Front, however, is a recent phenome-
non. The percentage increase in population 
between 1970 and 1975 is high in each of 
Utah's seven multicounty districts (see 
T8ble 19). P.I though startine with a smaller 
b8se, the percentage increases in population 
of the multicounty districts off the Wasatch 
Fr'ont are currently keeping pace wi th those 
of the Wasatch Front. 
ections 
Ut8h's population surge is expected to 
continue. U.S. News and World Report has 
pro j e c ted U t ah'~s-grow·tFi Tet-we-en-l9" 7 a -and 1980 
\0,'111 be the seventh fastest in the nation. 
The Rocky Mountain states from Arizona to 
t"ontana comprise the fastest growing region 
in the nation. 
Ten-year population estimates beginning 
n 1980 and extendi ng to the year 2020 were 
prepared for Ut8h's multicounty districts, 
counties, and fifty cities. Base popUlation 
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CHAPTER V 
UTAH HISTORIC AND PROJECTED POPULATION 
but do Vall recall 
tllar sti/(pool--ir a/so Jed its stream-
tllat we were led, night by nifi'lt, 
10 rerum to, as though to cial'ify ourselves 
agaillst its depth, its silence? 
Tomlinson 
levels from the 1970 Census of Population 
(U.S. Department of Commerce, 1973) were also 
included with the projections of these 
subdivisions to provide a basis for es-
tablishing a comparison with known population 
1 evels. 
There is no consensus choice among 
popul at ion projection methods (models) which 
would be most appropriate for the purposes of 
this study. However, it \,as the judgment of 
the study team that estimates should rely on 
a reproduc ible method in which alternative 
sets of assumptions concerning Utah's economy 
could be evaluated consistently in all 
regions of the state and in other applica-
tions which extend beyond the current study. 
During the past ten years a considerable 
effort has been expended on a variety of 
demographic models by researchers in the 
state; however, it appears that only the Utah 
Process Model (UPED), as developed by Utah's 
State Planning Office, comes close to meeting 
these requirements at this writing. This 
model was developed as a part of a joint 
research effort undertaken by the Four-
Corners Regional Commission, the Office of 
Regional Economic Coordination in the Depart-
ment of Commerce, and the Utah State Planning 
Coordinator. A more detailed discussion of 
the merits of UPED is contained in the Phase 
I Report on Methodology and in the original 
report on the Utah Process from the State 
PlannIng Coordinator's Office (Office of the 
State Planning Coordinator, 1972). 
Unfortunately, the UPED projections h8ve 
been limited to the ~lulticounty Planning 
Districts (MCD) and currently do not include 
estimates for Utah's counties or cities. 
Additionally, projections currently available 
from earlier runs of the model do not extend 
beyond 1990. And, in some cases, closer 
s c rut i n y 0 f U PEp r 0 J e c t 1 0 n sat t h (' 1 0 c I 
level have revealed some unavoidat:le dE:-
Table 22, 
Mul t ieoun ty 
istrict 
----_. 
B",ar River 
Historic popuJ ation estimates for 
perc ntage increas or' decr'cilse in 
1960-1975. 
Year 
1960 1965 
62,534 69,600 (+11%) 
.1asatC'h Front 579,244 667,000 (+1S%) 
Mountainlands 117,972 130,000 (+10%) 
Cent ral 37,245 35,200 (-5%) 
Southwestern 31,641 31,400 (-1%) 
Vi. nt ail Basi n 19,925 20,000 (+0%) 
Southeastern 42,066 37,500 (-11%) 
Statewide 890,627 991,000 (+11%) 
viations of actual conditions from projected 
a ssumptions concerning the levels and 10ca-
t ion of economic expansion. The atter 
ituation is especially true for sparsely 
settled areas wher substantial energy-
related economic development is occurring. 
Baseline estimates shown in Table 23 were 
based on an extrapolation of the most recent 
UPED model projections 1975-1990 for Utah'r 
l-1CDs under the Alternative future Zero. 
The total population estimate for the 
state is shown to increase from 1,259,273 in 
1970 to more than 2,670,000 by 2020, an 
increase of about 2.5 over the 1970 base 
level. flmong MCDs, the largest absolute 
increase in population for th s period is 
found in the Wasatch front with an increase 
of more than 890,000 persons. This increase 
is greater than total MCD populations for any 
other ['leD in 2020. It is interesting 
to note, however, that five MCDs show greater 
roportional expansion in population than the 
~iasatch front 1'ICD. The largest proportional 
increase over 1970 population is noted in the 
Five-County area at q.86 followed by Mountain 
Lands Association of Governments MCD with 
.26. Salt L ke County remains the most 
populus county in the state at 1,03Q,QlO in 
the year 2020, which is 2.29 times lar er 
than Utah County, which is the nearest to it 
in population size at 451,140 in 2020. The 
five largest cities, Salt Lake City, Ogden, 
Provo, Grem, and Bountiful remain the same in 
lAlternative Future Zero is a base-
line future which is specified as the set 
of basic employment events viewed as most 
likely to occur within the projection period 
(1975-1990). Detailed discussion of events 
included n this baseline are contained in an 
eurlier publication of the State Planning 
(Iffice ( ffjce of the St te Planning Co-
ordinator, 1974). 
multicounty distri ts (in rentheses i,s the 
ye t'): population over the previous y reported 
----------;-1"9"7"0----------- --rr7';-. -
72,075 (+4i:.) 
709,4 1,1 (+10%) 
149,518 (+15%) 
35,288 (+l%) 
35,241, (+12~~) 
20,649 (+3':') 
37,078 (-·1%) 
1,059,273 (+n) 
80,900 (+127,) 
788,100 (+lln 
179,300 (+:2 0 n 
it::,r-00 (+~l~;) 
4 ~ , 700 (+: 1.5;) 
]O,LOO (+317:) 
43,300 (+lr) 
1,207,000 (+14~) 
2020, but Provo is shown to replace den as 
the second lar2,est city in the state. Th 
degree of error associated could be expec ej 
to increase moving from HCDs, to count es, 
and cities !Ju1 on can be expected t be 
most volat e because of their potential for 
annexing adjacent areas and their relatively 
more mobile popUlations. 
To accommodate Utah's future population 
growth, new housin must be provided. By 
necessity, there wi be a continuing trend 
toward multiple family dwellings and way 
from individual abodes with large landscaped 
areas. In urban areas alonf', the \":asatch 
Front an increasingly large percenta of 
demand will be repr-esented by apartDi nt 
buildings and condominiums. The reasons r 
this include: 1) the speculativ value of 
land is increasing at an all-time high rate 
(and expected to continue to do so), and 2) 
construction costs are reaching all-time 
highs and are increasing at a faster rate 
than ever before (and will probably continue 
to do so). As a result builders will on-
tinue to turn to apartment and condomin urn 
construction which has a higher return r 
acre than single family housing (Salt La 
County 208 Water Quality Project, 1977). 
In rural areas which will be impacted by 
energy development, there should also Le a 
trend away from large lot SiZE;S. The nurr:ber 
of multiple fclmily (i~!ellinf', m<JY not be 
sif'.nificant in the future but cel .. tzlinly t 
number of mobile homes wi.ll be. Mobile h~mes 
typically have a smaller lot s ze than iT:or'e 
permanent forms of individual housi g. 
These future housinf pnLtErns in the 
r u r a 1 <J n d u r to n r' e t'. ion s s h 0 u I i1 U :'''' a 
sin i fie ant i nor' e i1 e i nth e ,'0 f' II 1 iI t jon 
den~;ity of the inhabited port ,HI:; or thE' 
state. In the future, Utnhn will be livin~ 
e loser' together. 
Q2 
Table 23. Baseline population projectionsa for Utah multicounty districts, counties, and selected cities for 1980, 
199O, 2000, 2010, and 2020. 
----
Areal Unit 1960 1970 1980 1990 2000 2010 2020 
Bear River Association of Governments: 62,534 72,075 98,630 120,340 145,300 169,400 193,500 
Box Elder County 25,061 28,129 37,480 45,730 55,210 64,370 73,530 
Brigharo City 11,728 14,007 21,090 25,730 31,070 36,220 41,380 
Cache County 35,788 42,331 59,180 72,200 87,200 101,640 116,100 
Hyrum 1,728 2,340 4,320 5,270 6,370 7,420 8,480 
Logan 16,832 22,333 30,010 36,610 44,220 51,540 58,870 
Rich County 1,685 1,615 1,970 2,410 2,910 3,390 3,870 
Wasatch Front Regional Council: 579,244 709,441 907,830 1,062,640 1,246,500 1,423,100 1,599,700 
Davis County 64,760 99,028 135,470 158,580 186,000 212,350 238,720 
Bountiful 17,093 27,853 42,560 49,810 58,430 66,710 74,990 
Layton 9,027 13,603 20,430 23,910 28,050 32,020 35,990 
Clearfield 8,833 13,316 18,160 21,250 24,930 28,460 31,990 
Kaysville 3,608 6,192 9,080 10,620 12,460 14,230 15,g90 
Sunset 4,235 6,304 7,940 9,300 10,910 12,450 14,000 
Centerville 2,361 3,268 7,380 8,630 10,130 11,560 13,000 
Clinton 1,025 1,768 5,670 6,640 7,790 8,890 10,000 
Woods Cross 1,098 3,125 4,650 5,450 6,390 7,290 8,200 
Horgan County 2,837 3,983 5,370 6,300 7,370 8,430 9,470 
.!= Horgan 1,299 1,586 2,020 2,370 2,780 3,180 3,570 
w Salt Lake County 383,035 458,607 587,030 687,120 806,120 920,170 1,034,410 
Salt Lake City 189,454 175,885 204,260 239,100 208,460 320,200 359,930 
Granger-Hunter 15,745 42,222 70,780 83,142 97,541 111,341 125,164 
Hurray 16,806 21,206 31,210 36,530 42,850 48,918 54,990 
West Jordan 3,009 4,221 34,040 39,850 46,743 53,370 59,990 
Sandy 3,322 6,438 36,310 42,510 49,860 56,920 63,990 
South Salt Lake 9,520 7,810 9,650 11,290 l3,240 15,120 17,000 
Hidvale 5,802 7,840 10,550 12,350 14,490 16,540 18,600 
South Jordan 1,354 2,942 5,330 6,240 7,320 8,360 9,400 
Riverton 1,993 2,820 6,240 7,310 8,570 9,780 11,000 
Heber County 110,744 126,278 153,530 179,700 210,000 240,670 270,5 1,0 
Ogden 70,197 69,i,78 79,450 92,980 109,('70 124,520 139,970 
Roy 9,239 14,356 22,700 26,570 31,160 35,580 39,990 
South Ogden 7,405 9,991 15,300 17,900 :'l, rn O :.1, ,OOP 27,000 
'iJashington Terrace 6,441 7,241 10,700 12,500 Ii, ,600 16,700 18,800 
North Ogden 2,621 5,257 9,100 10,600 12,500 11+,200 15,900 
Riverdale 1,848 3,704 6,100 7,300 8,600 9,800 11, 000 
Tooele County 17,868 21,545 26,430 30,940 36,300 1,1,480 34,100 
Tooele 9,133 12,539 19,400 22,700 26, b 00 30,L+00 34,100 
Table 23 Continued. 
A reiiuni-I: ---1.96-0- T91b~-· --~··lif80 ·--1990- -Z-O()O ··----~~ioTo 2020 
117,972 149,518 218,430 284,630 352,600 420,200 487,800 
Summit 5,673 5,879 7,160 11,010 12,1"30 14,910 17,260 
Ut ah County 106,991 137,776 201,980 262,330 326,150 388,580 451,140 
Provo 36,047 53,131 75,600 89,500 122,000 145,400 168,800 
Orerl 18,394 25,729 l,9,600 58,700 80,100 95,400 110,800 
Arle ric:an Fork 6,373 7,7lJ 13,200 15,700 21,400 25,400 29,500 
Spanish Fork 6,472 7,284 10,400 12,300 16,800 20,000 23,200 
Pleasant Grove 4,772 5,327 9,700 11,500 15,600 18,60(1 21 ,600 
Lehi 4,377 I, ,659 7,100 8,1,00 11)40C 13 ,600 15,800 
I.'asatch COUtlty 5,308 5,86] 8,69(1 11,290 14,020 16,7le: 19,i,00 
Heber City 2,936 3,245 4,700 5,600 7,700 9,100 10,600 
37,245 35,288 43,1,29 48,370 55,400 62,000 68,500 
)597 , 5,!+ 10 5 J 99r 6,89[1 7,690 8,490 
5,802 7,840 10,550 12,350 14,490 16,540 18,600 
"i llard Coun ty 7,866 6,988 8,310 9,2·80 10,680 11,880 13,180 
Delta 1,576 1,610 1,900 2,200 2,500 2,800 3,100 
Filf,lOre 1,602 1,411 2,000 2,200 2,500 2,800 3,100 
Piute County 1,436 1,164 1,300 1,500 1,700 1,900 2,100 
Sanpete Count:: 11 ,053 10,976 13,220 14,680 16,870 18,870 20,870 
"" Ephrair:: 1,801 2,127 2,350 2,600 3,000 3,300 3,700 
Sevier County 10,565 10,103 13,450 14,970 17 ,060 19,160 21,160 
Richfield 4,412 4,471 5,500 6,100 7,000 7,850 8,700 
\,ayne County 1,728 1,483 1,730 1,950 2,200 2,500 2,700 
Five-Countv Associatton of Governments: 31 , F41 35,224 67,230 88,950 117,500 1l,4,400 171,280 
Beaver County 4,331 3,800 6,40(1 8,490 11,180 13,740 17,130 
~!ilf ord 1, i,71 1,304 1,750 2,350 3,100 3,800 4,800 
Gad ie1d County 3,500 3,157 5,360 7,040 9,280 11,500 13 ,560 
Tron County l(),795 12 ,177 22,570 29,850 39,470 48,1,70 57,150 
Ceda r CUy 7,543 8,946 16,650 22,000 29,100 35,800 42,400 
County 2,667 2,421 5,470 7, 9,610 11,780 13 ,890 
Hashington County 10,271 13,669 27,1'.30 36,310 47,"60 58,910 69,550 
St. Geoq,.e 5,130 7,097 17,050 22,5 ,eoo 36,6 or) 43,400 
.<= 
VC 
Table 23. Continued. 
Areal Unit 1960 1970 1980 1990 2000 2010 2020 
~intah Basin Association of Governments: 19,925 20,649 37, l30 34,550 44,700 51,600 58,600 
Daggett County 1,164 666 1,030 970 1,210 1,400 1,550 
Nanila 329 266 370 350 470 500 550 
Duchesne County 7,179 7,299 14,280 13,260 17,170 19,840 22,530 
Roosevelt 1,812 2,005 4,700 4,350 5,600 6,500 7,500 
Duchesne 770 1,094 2,300 2,100 2,750 3,200 3,700 
Uintah County 11 ,582 12,682 21,820 20,320 26,320 30,360 34,520 
Vernal 3,655 3,908 6,950 6,450 8,350 9,650 11,150 
Southeastern Association of Governments: 42,066 37,078 51,240 61,280 74,000 86,200 98,300 
Carbon County 21,135 15,647 21,520 26,170 31,080 36,200 41,280 
Price City 6,802 6,218 8,700 10,400 12,550 14,650 16,700 
Eraery County 5,546 5,137 9,220 10,200 l3,320 15,520 17,690 
Green River 1,075 1,033 1,200 1,300 1,750 2,050 2,300 
Grand County 6,345 6,688 7,690 9,340 11,100 12,930 14,750 
Hoab 4,682 4,7903 7,150 8,50 10,300 12,000 l3,700 
San Juan County 9,040 9,606 12,810 15,570 18,500 21,550 24,580 
Mont icell0 1,845 1,431 2,050 2,450 3,000 3,450 3,950 
aprojections beyond 1990 for MCD are based on trend extrapolation using the 1970 Census of Population estimates and Alternative 
Future Zero (Office of the State Planning Coordinator, 1975) as the data base. Projected county and city populations "ere estimated by 
disaggregating the projected MCD populations consistent with their 1976 proportions. These proportions were taken from Utah Facts (Utah 
Industrial Development lnforraation System, 1977), and special census reports. 
bprojections for Granger-Hunter past 1980 are made by multiplying 0.121 (the 1980 population projection/the 1980 county population 
I'~ojection) tiIOes the ~ountv populati"'" 

General Sumn;iJrJ 
1. Utah in 19':'') "lthdrew 115,398 
(3-year average) mg of water to meet munici-
pal needs. (This fig:ure does not include 
water provided by irrlgation ompanies for 
municipal customers.) 
2. Apf roximatel y 60 rcent of Utah's 
municipal \.;ater 1n 1975 3-year average) 
was sup I led from wells and springs. The 
remainder was obtained fr<lIT' surface sourC'f'S. 
3. er capita water withdraw 1 1n 
"t h h <1 sin c rea sed from ;' I.j a g c din 19 h I 
)-vear avc'r to 262 f cd in 1975 (3-year 
clverage). S translates to a 1.5 gallon 
Increase per year. 
4. There is wide diversity in per 
~aplta withdrawal rates among Utah's munici-
pal systems. Municipa:ities with a hi per 
capita r'ote include Logan, Hyrum, Mi ford, 
Delta, and ~lorgan. Systems with a low with-
drawal rCltf' include Bount ful, Centervil1f', 
North Ogdi':'fI, South Ogden, and Washington 
Terrace. The I atter systems are all served 
by separate irrigation systems. 
5. A good estimate of the municipal 
Vii thdrawal rate to meet indoor needs is 100 
g<::d. 
6. Municipal return 
Utah's major Vlaste treatment 
flow rates for 
systems are very 
reason for the diverse. The principal 
diversity is infiltration and interfloVi. 
7. Water usage among manufacturing 
firms is concentrated in the food processing, 
ino anie chemicals, prim ry metals, hy-
d r'au ie cement and 0 i 1 refining sectors. 
8. or short-term planning, 262 gcd 
is a good estimation uf Utah's per capita 
water needs. 
is 
9. For 
excessive. 
long term ~.lanning, 262 gcd 
Per capi ta water usage in 
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CH.IIPTER VI 
WRITTEN ON WATER 
lIt a conf/uence of two way' 
rejilsing 10 be one withou { 
shoulderings of foam collide, 
the movin!! calligraphy before 
it joins again, climbing fo"van! 
across obslmctiolls 
Tomlinson 
the future \-lill decline for three re3-", rlS: 
1) water will become increasingly expensive 
thus encouraging water conservat1on; 2) 
economic realities will encourage municipal 
systems to control losses caused by leakage; 
and 3) as Utahn's move closer together, 
they will require less water on a per capita 
basis for outdoor usage. 
10. Utah's exhaustible resources (i. e. 
coal, oil shale, phosphate, etc.) will be 
IncreasUliZly exploited. Coal and/or 011 
shale conversion processes WIll stronply 
CLJlT'pele for Ulah's avaIlable water. 
11. Utah's population will continue 
lo escalate. By 2020 Utah could hav<;- a 
population exceeding 2.5 million, The 
vast majority of people will eontinL.<: to 
reside along the Wasatch Front. 
P 
Since Chapters IV and V deal with the 
future, it is important, in parting, to 
mention the limitations of projections. As a 
eral rule, the farther one looks into the 
uture, the greater the uncertainty. The 
greater the uncertainty; the more question-
able are the forecasts. It should be re-
membered that the year 2020 is ~l years in the 
future. A lot has occurred in the last 
41 years and a great deal more will occur In 
the riext. 
Future population levels and water use 
will be directly affected by the choi.ces 
future enerations will make in regard to 
natio ,regional, and state objectives and 
policies. The choices they Vlill make are 
currently unknown. rloViever, even if it were 
possible to forecast their choices accur-
ately, all of the variabilities in the 
forecasts would not be accounted for. 
The remainder of the elements of uncertai 
which are inherent in a forecast would t 1 
r ema in. 
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APPENDIX A 
LIST OF PPLEHENTARY 
Table :\-1. tive information on supplementary munic systems. 
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lp ine 
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Fayette 
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Helper 
Hiawatha 
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L -1 ndon 
!-1agna 
Manila 
~j i1 pJ 
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Al f) i He 
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Daggett 
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lltHh 
l.':ashington 
Sanpete 
Emery 
Carbon 
CHrbon 
Salt Lake 
Uinta 
Cache 
Utah 
Salt Lake 
Utah 
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Cache 
DAvis 
Nil1i1rd 
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Kane 
Ga rf ie1d l 
Iron 
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Salt Lake 
District 
Hater 
lite TribE? 
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SLHCD 
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C. 
S. Salt Lake 
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Logan 
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S",lt L<lke 
Box fide r 
11 L:ll-:J-> ;;uhu rhnn 
.dSand~! ;<Uf;ltl'ban TI:11' 
SLCi.Jcn 
D-istr,iet 
Population 
1,52 ft 
::J';7 
f,B(l 
8,1'fl0, 
1,705 
!,86 
0 1 
"-).' 
70 
1,216 
85 
756 
2,1.98 
]'fO 
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1,778 
2fi 9 
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36" 
g(1 
1 ~) I.-
2,200 
512 
In 
os 
737 
l() 
90(1 
78 
3,867 
q", 
4.1 
1.94 
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(3) 
52 
483 
461 
665 
227 
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51t. 
61I 
G(1::' 
369 
311. 
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,200 
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1.96 
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n 
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0 
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APPENDIX 8 
TIME SERIES PLOTS OF PER CAPITA WITHDRA~AL 
RATES FOR MUNICIPAL SYSTEMS 
ndix includes 10 figures contain 
wi thdraHal rates for LIS of the 
this rep:Jrt. (Duchesne's and ':'),;)e1e' 
enougr. t) warrant pl)tting.) Each time 
n five rec)rds was regressed against time. 
equation is as follows: 
m • (year-baseyear) + b 
is average daily demand (gcd), band mare t t 
lope, "baseyear" is the year prior to th f r t y ar e 
series and "time" is the year correspond n to h variable 
Table B-1 contains an index for h time 
a s c)ntains the c)mputed coefficients for the 
ession equation for each municipal s 
e ficient CR2) is also included in the t 
5 
ots. It 
inear re-
orrelation co-
Table B-l. Index of Appendix B figures and results of linear regression analys is. 
_____ CoeffJ.ctenrC' 
.~ System Figure b m baseyear 
American Fork B-7 l39.35 4.12 1959 .64 
Bountiful B-4 103.99 .29 1959 .03 
Brigham City B-1 426.53 -12.00 1966 .34 
Cedar City B-I0 197.36 4.32 1959 .55 
Centerville B-4 125.80 -2.55 1964 .24 
Clearfield B-3 161. 78 .40 1959 .01 
Clinton B-3 100.20 3.l3 1959 .45 
Delta City B-8 380.76 7.68 1959 .12 
Duchesne3 
Ephraim B-8 272.07 17.74 1970 .28 
Fillmore B-8 372.62 2.40 1959 .03 
Granger-Hunter B-5 163.46 -.46 1968 .02 
Green River B-10 77 .23 13.68 1959 .70 
Heber City B-9 340.96 3.55 1959 .02 
Hyrum B-1 535.92 -2.69 1962 .04 
Kaysville B-4 224.43 -7.54 1969 .61 
Layton B-3 171.12 1.55 1959 .14 
Lehi B-7 327.48 -7.79 1959 .37 
Logan B-1 401. 60 6.42 1959 .61 
Manila B-9 367.13 -24.37 1970 .58 
Midvale B-6 218.50 9.15 1963 .83 
Midford B-8 385.14 18.07 1969 .78 
Moab B-10 l31. 76 7.45 1959 .86 
Monticello B-10 365.36 -7.82 1965 .23 
Morgan B-1 289.81 7.90 1959 .65 
Murray B-5 156.90 7.32 1959 .66 
N. Ogden B-2 223.52 -9.51 1961 .81 
Ogden B-2 238.68 1. 69 1959 .26 
Orem B-7 231.02 4.64 1959 .56 
Pleasant Grove B-7 80.67 15.58 1959 .78 
Price B-9 216.40 3.79 1963 .31 
Provo B-7 314.l3 -2.14 1959 .23 
Richfield B-8 292.10 5.09 1959 .55 
Riverdale B-2 199.03 -.26 1962 .00 
Rivertonb B-6 
Roosevelt B-9 388.45 4.54 1959 .ll 
Roy B-3 178.35 3.90 1959 .43 
Salt Lake B-5 238.15 2.97 1959 .34 
Sandyb B-6 
S. Jordan B-6 89.71 5.67 1959 .84 
S. Ogden B-2 75.30 1. 95 1959 .67 
S. Salt Lake B-5 223.80 6.56 1964 .86 
Spanish Fork B-7 267.35 -2.84 1959 .18 
St. George B-10 210.71 3.25 1969 .18 
Sunset B-3 154.93 2.07 1959 .42 
Tooe1ea 
Vernal B-9 366.15 -4.36 1963 .10 
Washington Terrace B-2 80.26 1. 21 1959 .38 
West Jordan B-6 227.55 3.67 1969 .05 
Woods Cross B-4 154.96 4.00 1961 .31 
aSeries too short for plot and linear regression 
bSeries too short for linear regression 
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